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ABSTRACT	

This	research	 investigates	how	location-based	augmented	reality	(AR)	can	alter	

our	experience	of	a	bushland	setting.	While	sound	has	been	the	primary	mode	of	

digitally	mediating	natural	environments,	the	potential	of	augmented	and	mixed	

realities	 in	 these	 settings	 is	 less	 well	 understood.	 Through	 a	 practice-based	

methodology	 the	 research	 develops	 and	 critically	 analyses	 a	 prototype	 of	 an	

experimental	location-based	augmented	reality	game	titled	Epiphyte.	Situated	in	

the	Dandenong	Ranges,	Victoria,	Australia,	Epiphyte	 is	presented	as	a	 case	 study	

for examining	 relationships	 between	 two	 complex	 systems	 -	 the	 ‘naturally’	

occurring	 system	 of	 a	 bushland,	 and	 the	 artificially	 constructed	 system	 of	 a	

digital	intervention.		

The	 research	 offers	 a	 framework	 for	 the	 design	 of	 location-based	 AR	 games	

in	bushland	 settings,	 proposing	 that	 contemplative	 play	 can	 be	 adopted	 as	 a	

strategy	 to	 connect	 digital	 systems	 with	 the	 natural	 world	 in	 a	 mixed	 reality	

(MR).	To	contribute	to	this	understanding,	a	set	of	five	play	design	principles	are	

presented,	developed	from	the	analysis	of	Epiphyte	which	demonstrates	these	in	

practice.	The	project	uses	a	crossmedia	ecology	as	a	model	for	constructing	the	

experience,	an	emergent	and	dynamic	system	that	links	the	diverse	components	

of	 a	 MR	 together	 across	 different	 media	 and	 modalities.	 Drawing	 on	 game	

studies,	 play	 theory,	 spatial	 semiotics,	 human-computer	 interaction	 and	 affect	

theory,	 this	 experience	 is	 analysed	 via	 the	 affective	 relational	 processes	 and	

behaviours	 between	 the	 players,	 the	 game	 and	 the	 environment.	 The	 research	

expands	 understanding	 of	 how	 location-based	 AR	 can	 support	 place-making	

practices	that	reshape	our	interaction	and	experience	of	natural	settings.	
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1.1	Introduction  

The	shift	away	from	exclusively	screen-based	virtual	worlds	towards	the	ubiquitous,	

pervasive	 and	 distributed	 experience	 of	 mobile	 media	 has	 seen	 our	 environment	

mapped	 and	 inscribed	 with	 systems	 and	 interactions,	 networks	 and	 data.	 Over	 the	

last	 two	 decades,	 this	 transition	 has	 seen	 the	 development	 of	 mixed	 realities	

(hereafter	 shortened	 to	 MR),	 that have been described as among the most compelling 

new manifestations of digital media (Bolter et al., 2013) for their capacity to mediate	

the	 physical	 world	 with	 a virtual one.

Games	provide	systems,	rules	and	frameworks	for	the	construction	and	navigation	of	

space	and,	as	 they	have	moved	away	 from	the	screen	back	to	 the	street	as	pervasive	

and	location-based	experiences,	numerous	approaches	for	developing	mixed	realities	

in	 real-world	 city	 contexts	 have	 emerged.	 Here	 familiar	 locations	 -	

laneways,	 footpaths,	 roads	 and	 so	 on	 -	 are	 re-imagined	 as	 ‘play-spaces’.	 Players	

simultaneously	 move	 through	 urban	 locations	 and	 a	 virtual	 world,	 their	 actions	

incorporated	 into	 the	 game	 via	 digital	 technologies	 -	 GPS	 systems,	 mobile	

devices,	 augmented	 reality,	Bluetooth,	 NFC,	 SMS,	 etc.	 Although	 acknowledging	 the	

endemic	 playful	 qualities	 of	 urban	 spaces	 without	 these	 interventions	 many	

scholars	 have	 highlighted	 how	 the	 interweaving	 of	 technical,	 social,	 temporal,	

performative	 and	 embodied	 modes	 of	 interaction	 in	 pervasive,	 location-based	 and	

MR	 gaming	 practices	 have	 engendered	new	understandings	and	possibilities	for	play	

in	 the	 city	 (McGonigal	 2006;	 Flanagan	 2008;	 de	 Souza	 e	 Silva	 &	 Hjorth	 2009;	 de	

Lange	 2009;	 Montola	 2011;	 Richardson	2011;	Hjorth	2014;	Leorke	2015;	 Innocent	

2016). 

Central	to	many	of	these	experiences	is	the	navigation	of	space,	where	players	are	

exploring	 both	 an	 actual	 environment	 and	 a	 constructed	 experience	 -	 its	 rules,	

systems,	behaviors	and	 interactions,	and	so	on	(Farman	2009;	 Innocent	2015).	We	

come	 to	 know	 the	 works	 through	 our	 moving	 bodies	 intersecting	 with	 location-

aware	 digital	 systems	 embedded	 and	 distributed	 in	 the	 space,	 with	

the	 environment	 experienced	 as	 a	 complex	 and	 dynamic	 system	 emergent	

and	 responsive	 to	 how	 technologies,	 networks	 and	 codes	 shape	 them.	 By	

engaging	 with	 urban	 surroundings	 through	 mobile	 technologies,	 players	

generate	the	 meaning	 and	 experience	 of	 the	 work	 through	 their 	 locomotion	 on	

foot	 of	 a	physical	 site	 as	 well	 as	 the	 interaction	 with	 the	 mechanics	 and	 rules	
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of its digital system.

While	 mixed	 realities	 situated	 in	 urban	 contexts	 have	 received	 scholarly	 and	

critical	 attention,	 creative	practice	 exploring	digital	 systems	 and	nature	has	been	

sparse	 (Whitelaw	 2007;	 Bidwell	 &	 Browning	 2010;	 Hoy	 2012).	 Although	

biosurveillance,	 camera	 traps,	 location-based	 media,	 data	 tools,	 drones	 and	

sensors	 are	 becoming	 more	 prevalent	 within	 these	 locations,	 they	 have	 largely	

been	 employed	 for	 scientific	 or	 educational	 purposes	 limiting	 their	 visibility	 and	

access.	 However	 academic	 Meredith	 Hoy	 has	 noted	 a	 distinct,	 if	 still	 emergent,	

‘eco-locative’	 arts	 practice	 that	 harnesses	 digital	 media	 to	 mediate	 natural	

environments	 (2012).	 Hoy	 (2015)	 examines	 “the	ways	 in	which	 utilizing	 specific	

types	 of	 technologies,	 such	 as	 sound	 recorders,	 FLIR	 cameras,	 or	mobile	 devices,	

alter	 one’s	 relationship	 to	 the	 ecological	 zone	 in	 question,”	 suggesting	 they	 offer	

new	ways	of	 representing	nature	by	depicting	 “landscape	beyond	pictorialization	

into	 a	 technologically	 diverse,	 multi-sensory	 account	 of	 ecological	 zones	 and	

processes.”	Hoy	(2015)	discusses	how	these	works	contribute	to	new	practices	of	

place-making	where	 sites	become	 imbued	with	alternative	 significance,	 identities	

or	meaning.	While	 the	 Leonardo	 Electronic	 Almanac’s	 Special	 Issue:	Wild	 Nature	

and	 the	Digital	Life	 (Grigar		&	Thomas	2006)	and	more	recently	 the	 International	

Symposium	on	Electronic	Art’s	Machine	Wilderness	(Polli	2012)	conference	in	New	

Mexico	 have	 also	 drawn	 attention	 to	 connections	 among	 nature,	 the	 digital,	 and	

art;	understandings	of	practice	situated	at	this	intersection	are	still	evolving.	

Artist	 Teri	 Rueb,	who	 has	 pioneered	work	 in	 this	 area	 for	 over	 two	 decades,	 has	

developed	 a	 number	 of	 GPS-driven	 audio	 walks	 which	 involve	 participants	

physically	 moving	 through	 landscapes	 to	 reveal	 location-specific	 narratives	 and	

information.	Rueb	has	investigated	how	kinaesthetic,	proprioceptive	and	cognitive	

abilities	are	altered	by	different	modalities	in	these	settings,	exploring	how	digital	

works	may	be	experienced	in	a	slow,	contemplative,	reflective	mode	we	associate	

with	other	media	 (Rueb	2005).	 Contemplation	 in	 this	 context	 is	 not	 centred	on	 a	

visual	 or	 even	 physical	 form,	 but	 a	 corporeal	 experience	 where	 the	 body	 is	

engaged	 kinaesthetically	 through	 walking	 (Rueb	 2011).	 Here	 action	 and	

contemplation	 are	 an	 interplay	 rather	 than	 a	 contradiction,	 our	 embodied	

interaction	 encouraging	 a	 reflective	 and	 calm	 engagement.	 Rueb	 (2004)	 has	

argued	audio	is	a	more	appropriate	medium	for	engaging	with	natural	locations	as	

participants	can	better	engage	with	the	surrounding	physical	environment	rather	
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than	 being	 distracted	 by	 screen-based	 visual	 content.	 Harmonizing	 attention	

between	 visual-focused	 interfaces	 and	 physical	 surroundings	 has	 long	 been	 a	

challenge	of	location-based	digital	works	that	employ	screens.	As	Drew	Hemment	

(2004)	 has	 observed,	 “in	 place	 of	 the	 richness	 of	 embodied	 experience	 of	 the	

world,	 many	 projects	 offer	 the	 challenge	 of	 roaming	 the	 environment	 while	

squinting	at	a	tiny	screen	and	clunky	menu,	separated	from	the	world	by	a	barrier	

of	 bad	 usability.”	 Although	 Rueb	 (2004)	 was	 open	 to	 the	 possibility	 of	 people	

adapting	 to	 multimodal	 interfaces	 as	 they	 became	 more	 pervasive,	 well	 over	 a	

decade	 later	 we	 are	 still	 developing	 an	 understanding	 of	 they	 might	 support	

a	contemplative	engagement	in	these	spaces.		

While	 sound	has	been	a	prominent	 sensory	modality	 in	 technologically	mediating	

natural	 settings,	 how	 might	 the	 multimodal	 potential	 mixed	 and	 augmented	

realities	 offer	 new	 approaches	 for	mediating	 these	 environments?	 As	 augmented	

reality	(hereafter	shortened	to	AR)	has	become	increasingly	accessible	and	mobile	

through	 phone	 and	 mobile	 devices,	 expanded	 opportunities	 for	 creative	

interventions	 beyond	 conventional	 spaces	 and	 contexts	 have	 opened	 up.	 In	

embedding	environments	with	digital	components,	AR	can	blend	and	coexist	with	

the	 physical	 world,	 re-imagining	 environments	 with	 MR	 that	 connect	 different	

spaces,	 people,	 objects	 and	 systems	 together.	Although	often	 considered	 a	 vision-

focused	 technology,	 there	 is	 increasing	 recognition	of	 the	multimodal	potential	 of	

AR	technologies	in	creating	MR	experiences.	Schraffenber	and	van	der	Heide	(2012)	

focus	 on	 “the	 multimodal	 influences	 between	 the	 virtual	 content	 and	 its	 real	

surroundings”	 that	 emphasise	 what	 a	 participant	 can	 do	 and	 perceive	 in	 an	

environment	 when	 engaging	 with	 AR,	 not	 only	 what	 they	 see.	 Through	

foregrounding	 the	 role	 of	 the	 body	 in	 producing	 this	 experience,	 Rewa	 Wright	

(2016)	 argues	 for	 a	move	away	 from	understanding	AR	as	 simply	 an	 information	

layer,	 and	 calls	 for	 a	 recognition	 of	 “its	 capacity	 to	 provoke	 multimodal	

perceptions.”	However,	with	 systems	 for	 implementing	AR	 largely	 suited	 to	 small	

indoor	 environments	 (Zendjebil	 et	 al	 2008)	 or	 city	 locations	 where	 networking,	

mobility	 and	 displays	 can	 be	 more	 tightly	 controlled,	 AR	 experiences	 in	 outdoor	

natural	 environments	 have	 been	 uncommon	 and	 our	 understanding	 of	 their	

modalities	 in	 these	 settings	 are	 developing.	 What	 are	 the	 challenges	 and	

opportunities	 of	 staging	 these	 experiences	 in	 natural	 settings?	 And,	 what	 new	

perceptions	and	relationships	could	emerge	via	these	creative	interventions?	
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The	bush	has	been	a	prominent	motif	in	examinations	of	Australian	identity,	and,	for	

many	artists	and	writers,	an	enduring	subject	and	fascination.	In	tracing	the	history	

of	 bushwalking	 in	 Australia,	Melissa	Harper	 (2007)	 draws	 attention	 to	 how	 artists	

and	writers	 of	 the	 1880s	 celebrated	 the	 country’s	 bush	 landscape	 and	 encouraged	

Australians	 to	 appreciate	 its	 aesthetic,	 cultural	 and	 geographic	 significance.	Harper	

highlights	 Henry	 Lawson’s	 and	 Banjo	 Paterson’s	 stories	 of	 bushmen,	 drovers	 and	

shearers,	and	later	artists	Tom	Roberts’s	and	Arthur	Streeton’s	 iconic	visions	of	the	

bush	 in	 developing	 the	 notion	 that	 rural	 life	 was	 a	 defining	 and	 distinctive	

characteristic	 of	 the	 nation.	 Photography,	 guidebooks	 and	 tourist	 writing	 also	 re-

positioned	 the	 ‘ordinary’	 Australian	 landscape	 as	 a	 place	 of	 interest,	 encouraging	

walkers	 to	 enjoy	 it	 as	 a	 space	 of	 leisure	 and	 physical	 and	mental	 renewal	 (Harper	

2007).	 Walking	 tours,	 nature	 studies	 and	 adventure	 walks	 flourished,	 with	 the	

apparently	 harsh	 and	 monotonous	 bush	 re-engaged	 with	 as	 a	 site	 for	 recreation,	

exploration,	 contemplation	 and	 play.	 Walking	 was	 central	 to	 how	 people	 of	 this	

period	understood	and	experienced	the	Australian	bush.	Drawing	on	these	histories,	

a	 bushland	 context	was	 considered	 an	 apt	 environment	 to	 explore,	 in	 this	 project,	

how	 traversing	 a	 mixed	 reality	 could	 cultivate	 new	 and	 novel	 relationships	

within	these	locations.	

1.2	Context	

This	 research	 was	 initially	 motivated	 by	 a	 number	 of	 personal	 interests	 and	

circumstances.	 My	 parents	 migrated	 from	 the	 high-density	 terrace	 houses	 and	

council	estates	of	Liverpool	to	the	open	spaces	of	Australia	in	the	1960’s.	Growing	up	

in	 outer	Melbourne	 playing	 in	 a	 sizeable	 back	 garden	 and	 enjoying	 regular	 nature	

walks	through	the	nearby	Dandenong	Ranges	meant	the	complex	systems,	aesthetics	

and	processes	of	the	natural	world	were	always	a	source	of	fascination.		

Although	 I	 didn’t	 own	 a	 computer	 myself	 in	 the	 1980’s,	 friends	 with	 Atari’s	 and	

Commodore	 64’s	 later	 encouraged	more	 indoor	 play.	 At	 university	 while	 studying	

art,	 I	 explored	 the	 potential	 of	 digital	 technologies	 for	 artistic	 practice.	 This	 led	 to	

working	 for	 renowned	 Australian	 artists	 Patricia	 Piccinini	 and	 Peter	 Hennessey	 at	

their	 Melbourne-based	 studio	 Drome.	 Having	 keenly	 followed	 their	 innovative	

practice	 for	 a	 number	 of	 years,	 this	 opportunity	 provided	 deeper	 insight	 into	 the	

technical	and	conceptual	underpinnings	of	their	work.	Piccinini’s	 fantastical	organic	

and	 technological	 entities	 and	 forms	 have	 prompted	 complex	 ethical	 and	
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philosophical	questions	on	our	understandings	of	the	‘natural’.	What	do	we	consider	

to	 be	 natural	 or	 artificial?	 What	 constitutes	 a	 natural	 environment	 or	 place	 now?	

What	does	it	mean	when	we	change	nature?	What	 is	our	relationship	 to	 the	natural	

when	it	is	technologized?	Piccinini’s	strange	habitats	and	ecologies	and	the	life-forms	

that	 inhabit	 them	evoke	reflection	on	 life,	 loss	and	extinction.	These	human/natural	

relationships	 have	 critical	 resonance	 in	 the	 age	 of	 the	 Anthropocene	 and	

environmental	change.			

My	position	at	Drome	and	later	role	as	a	designer	and	academic	enabled	a practice in	

web,	 interactive,	 installation	 and	 animation	 projects.	 However,	 many	years	 of	 being	

tethered	 to	 a	 desktop	 computer	 contributed	 to	 a	 debilitating	 muscle	 condition	

resulting	 in	 severe	 chronic	 pain.	 This	 gave	 a	 stark	 reminder	 that	 digital	media	 is	

not	 a	 disembodied	 virtuality	 that	 leaves	 the	 body	 behind.	 Requiring	 a	 lengthy	

period	 of	 leave	 to	 recover	 I	 stopped	 the	 use	 of	 a	 computer	 altogether.	 I	 found	 that	

nature	walks	and	days	 spent	gardening	slowly	alleviated	 the	condition	and	 the	close	

bush	 surrounds	 of	 the	 Dandenong	 Ranges	 provided	 an	 often-visited	 space	 of	

respite	and	reflection.	I	was	eventually	able	to	re-engage	with	my	practice,	but	there	

had	been	a	realization	that	my	engagement	with	digital	media	had	shifted.	

This	shift	was	significant	as	it	raised	a	number	of	new	inquiries	and	directions.	How	

could	 two	 seemingly	 different	 systems,	 nature	 and	 digital	 technologies	 co-exist	

rather	 than	 be	 seen	 as	 disparate?	What	 role	 could	 digital	 technologies	 have	 in	

mediating,	 framing	 or	 representing	 a	 natural	 place?	 How	 could	 the	 use	 of	 digital	

media	in	these	environments	shift	our	relationship	to	these	sites	and	the	technology	

itself?	How	 could	 creative	 practice	 and	 art	 interventions	 draw	 attention	 to	 the	

natural	world?	 	Through	the	rigour	of	doctoral	research	I	set	out	to	explore	some	of	

these	questions	more	deeply.	

1.3	Aims	

Bushwalks	 are	 situated	within	 complex	 natural	 ecologies,	 engaging	 the	moving	

body	 while	 the	 mind	 is	 often	 at	 rest.	 Artificially	 constructed	 systems,	 such	 as	

digital	 games,	 can	 engender	 actions	 which	 become	 autonomic,	 occupying	 the	

mind	 while	 the	 body	 is	 sedentary.	 This	 research	 aims	 to	 explore	 possible	

connections	 between	 these	 two	 systems,	 combining	 the	 two	 via	 a	 digital	

intervention	staged	in	a	bushland	context.	



7	

In	framing	bushland	as	a	site	for	a	pervasive	game,	the	research	investigates	how	

digital	play	can	transform	our	engagement	with	this	setting.	While	urban	spaces	

have	been	explored	and	well-documented	as	sites	for	location-based	mobile	and	

pervasive	 games	 and	 artworks,	 much	 less	 theoretical	 and	 practical	 knowledge	

exists	that	guides	this	practice	in	bushland	settings.	

Mobile	 auditory	 experiences	 that	 re-inscribe	 the	 natural landscape	 with	 sounds	

via	 digital	 systems	 have	 been	 a prominent	 practice. However,	 the	 opportunities	

and	 challenges	 for	 engaging	 with	 these	 environments	 through	 multimodal	

interfaces	 are	 still	 being	 explored.	 How	 could	 the	 combination	 of	 sound,	 image,	

animation,	 interaction	and	haptics	be	harnessed?	Mixed	 and	 augmented	 realities	

that	 engage	 multiple modes	 and	 senses	 have	 re-imagined the built or city 

environment, however, AR adaptations within	bushland	are	uncommon.	

AR	 on	 mobile	 platforms	 have	 provided	 new	 opportunities	 to	 re-imagine	 specific	

locations	 with	 mixed	 realities.	 Bushland,	 with	 its	 complex	 geographies,	 meanings,	

roles	 and	 associations	 present	 an	 unconventional	 context	 for	 these	 mediated	

experiences.	 The	 research	 set	 out	 to	 investigate	 the	 affordances,	 opportunities	 and	

challenges	of	bushland	in	situating	these	augmented	and	mixed	realities.	

In	response,	the	key	question	of	the	research	is:	

How	can	location-based	augmented	reality	transform	our	experience	of	interacting	

and	engaging	with	a	bushland	setting?	

The	aim	of	 the	research	 is	 to	 investigate	possible	connections	between	a	digital	

system	 and	 the	 ‘naturally’	 occurring	 complexity	 of	 a	 bushwalk	 by	 blending	 the	

two	 through	 mobile	 technologies.	 Intended	 to	 support	 play	 and	 interaction	 in	

this	 setting,	 a	 series	 of	 design	 prototypes	 of	 a	 location-based	 AR	 game	 were	

created	to	encourage	people	to	attentively	engage	with	each	other,	the	work	and	a	

bushland	setting.	Motivated	by	growing	interest	in	how	digital	play	can	be	used	as	

a	 place-making	 practice,	 the	 project	 set	 out	 to	 frame,	 interpret,	 represent	 and	

amplify	 bushland	 for	 players	 and	 foster	 new	 community	 engagement	

and	understandings	of	the	bush	surroundings.	
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A	 practice-based	methodology	was	 the	most	 appropriate	 approach	 to	 address	 this	

inquiry	as,	without	existing	works	that	addressed	my	specific	research	investigation,	

it	was	through	practice	that	this	question	needed	to	be	tested.		

The	research	aims	to	offer	a	contribution	to	knowledge	through	the	resulting	artefact	

and	the	exegesis	that	shares	the	theoretical	and	design	perspectives	of	the	research	

to	inform	and	situate	the	project.	Developed	from	the	analysis	of	the	project	a	set	

of	five	play	design	principles	are	proposed	in	the	exegesis:	

- Play	design	principle	1:	Augmenting	the	bushwalk

- Play	design	principle	2:	Reflective	interaction	in	a	bushland	setting

- Play	design	principle	3:	Pervasive	mixed	reality	for	exploration

- Play	design	principle	4:	Relating	the	natural	and	digital	in	a	crossmedia	ecology

- Play	design	principle	5:	Game	as	a	model	for	contemplative	play

Demonstrated	 in	 the	 project,	 these	 principles	 identify	 the	 challenges	 and	

opportunities	for	staging	a	location-based	AR	game	within	bushland.	

1.4	Outline	

The	structure	of	the	remainder	of	the	exegesis	is	as	follows:	

Chapter	 2:	 Background	 describes	 the	 three	 main	 threads	 of	 the	

research:	 contemplative	 play,	 mixed	 reality,	 and	 bush	 walks.	 An	

understanding	 of	contemplative	play	that	encourages	subtle	and	reflective	modes	of	

engagement	 with	 digital	 technologies	 is	 presented.	 Definitions	 of	 Mixed	 Reality	

(MR)	 and	 Augmented	Reality	 (AR)	 are	 analysed,	 noting	 the	 creative	 potential	 of	

mergers	 and	 overlays	 between	 physical	 and	 virtual	 spaces	 for	 artistic	 and	

playful	 practices	 in	 locative	 projects,	 pervasive	 games	 and	 mobile	 media.	

Examples	 of	 digital	 and	 non-digital	 creative	 interventions	 that	 have	 augmented	

natural	 environments	 pertinent	 to	 the	research	are	examined.	
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Chapter	 3:	Methodology	 describes	 the	 practice-based	 approach	 of	 the	 research,	

conducted	 through	 Research	 Through	 Design	 (Frayling	 1993;	 Zimmerman,	

Forilizzi	 &	 Evenson	 2007)	 as	 a	 form	 of	 Action	 Research	 (Lewin	 1946).	 The	

iterative	 and	 reflective	 design	 cycle	 that	 guided	 the	 reserach	 is	 outlined.	 	 The	

qualitative	 study	 that	 analysed	 players’	 experiences	 of	 the	 project	 through	

multiple	rounds	of	data	collection	is	also	discussed.	

Chapter	 4:	 Project	 examines	 the	 artefact	 outcome	 of	 the	 research:	 a	 location-

based	 augmented	 reality	 game	 titled	 Epiphyte.	 Five	 play	 design	 principles	 are	

presented	as	a	 framework	 for	 the	design	of	 location-based	AR	games	 in	natural	

environments	 such	 as	 bushland	 and	 forests.	Epiphyte	 serves	 as	 a	 case	 study	 to	

demonstrate	the	play	design	principles	 in	practice.	The	principles	are	evaluated	

and	 analysed	 via	 a	 series	 of	 design	 prototypes	 tested	 in	 the	 field	 exploring	 the	

three	 main	 themes	 of	 the	 research:	 mixed	 realities,	 contemplative	 play,	 and	

natural	settings.		

Chapter	5:	Conclusion	summarises	the	contribution	and	outcomes	of	the	research	

and	suggests	directions	for	future	practice.	

1.5	Summary	

This	 chapter	 introduced	 the	 context,	 motivation,	 aims	 and	 question	 of	 the	

research	 in	 investigating	how	 location-based	AR	 could	 change	how	we	 interact	

and	 experience	 a	 bushland	 setting.	 The	mixed	 reality	 is	modelled	 as	 a	 game	 to	

provide	 a	 framework	 for	 connecting	 spaces	 and	 staging	 a	playful	 experience.	A	

practice-based	 approach	 is	 adopted	 to	 explore	 the	 inquiry	 with	 the	 research	

resulting	in	a	series	of	design	prototypes	that	test	the	question.	
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2.1	Introduction	

The	 research	 tests	 the	 creative	 potential	 at	 the	 intersection	 of	 three	 main	

areas	 –	 a	 bush	 walk,	 contemplative	 play	 and	 mixed	 realities.	 This	 chapter	

presents	an	overview	of	 related	 theories,	discourse	and	practice	of	 these	key	

themes.	 Central	 to	 this	 examination	 is	 the	 identification	 of	 frameworks	 and	

approaches	 for	 contemplative	 play	 and	 interaction	 that	 utilise	 modes	 of	

navigation	 across	 digital	 systems	 and	 the	 physical	world	 as	 players	walk	 on	

foot	 with	 a	 mobile	 device.	 While	 this	 practice	 has	 largely	 been	 situated	 in	

urban	 spaces,	 they	 inform	 this	 research	 through	 their use of	 playful	

systems	 and	 rules,	 forms	 of	 interaction	 and	 use	 of	 digital	 play	 as	 a	 place-

making	 strategy.	 Creative	 interventions	 of	 wild,	 remote	 and	 natural	

settings,	 both	 digital	 and	 non-digital,	 are	 examined.	 The	 research	

explores	 how	 games	 harnessing	 AR	 technologies	 can	 shape	 engagement	

with	 a	 bushland	 setting	 by	 situating	digital	systems	within	the	natural	world.	

2.2	Bush	Walk	

Walking	is	a	way	we	come	to	know	and	understand	a	place	(Jacks	2004),	with	

bush	 walking	 a	 common	 way	 to	 engage	 with	 natural	 settings	 in	 Australia.	

Originating	 as	 a	 British	 post-colonial	 expression,	 the	 ‘bush’	 has	 become	 the	

favoured	term	for	describing	the	elusive	concepts	of	‘wilderness’	and	nature	in	

Australia.	The	bush	has	been	defined	broadly	as	“encompassing	country	roads,	

suburban	bushland,	 rural	 landscapes	and	wilderness”	 (Harper	2007),	 and	 its	

mix	 of	 vegetation,	 biological	 zones	 and	 human	 domains	 has	 been	 widely	

interpretated.			

Understandings	 of	 the	 bush	 reflect	 diverse	 and	 contested	 perceptions	 of	

natural	 settings	 where	 definitions	 encompass	 a	 range	 of	 philosophical,	

ideological,	 cultural	 and	 geographic	 meanings	 and	 associations.	

Although	nature	has	been	associated	with	romantic	or	sentimental	notions	of	

‘untouched’	wilderness	or	as	an	external	or	pure	‘other’	,	a	number	of	scholars	

have	understood	nature	as	interwined	with	culture	or	questioned	its	value	as	a	

concept	 all	 together.	 William	 Cronon	 (1995)	 has	 examined	 culturally	

constructed	visions	of	wilderness	in	shaping	our	relationships	and	perceptions	

of	 nature.	 Bruno	 Latour	 (2004)	 claims	 we	 should	 dissolve	 any	 distinction	



between	nature	and	culture	entirely	towards	a	hybrid	of	‘nature-cultures’	that	

avoid	 epistemological	 polarities	 between	 these	 domains.	 Jane	 Bennett	

(2012)	 similarly	 removes	 dualisms	 in	 her	 ‘vital	 materialism’	 which	

questions	 separations	 between	 nature/culture,	 organic/inorganic,	 human/

non-human.	 Timothy	 Morton	 (2009)	 argues	 for	 the	 deconstruction	 of	 the	

image	 of	 nature	 all	 together,	 instead	 proposing	 the	 concept	 of	 a	 Dark	

Ecology	 to	 explore	 how	 multiple	 entities	 (technology,	 industry,	 climate,	

environment,	 species	 etc)	 co-exist	 and	 relate.	 These	 perspectives	 position	

‘nature’	 not	 as	 a	 static	 or	 singular	 entity	 but	 shaped	 by	 varying	 contexts,	

perceptions,	practices	and	values.		

Nicole	Bidwell's	and	David	Browning's	(2009),	description	of	a	'natural	place'	

is	 a	 useful	 concept	 in	 the	 context	 of	 this	 research.	 Their	 explanation	 of	 a	

natural	 place	 is	 not	 “…about	 mythical,	 ‘unmediated’	 human	 nature	

relationships	 but	 recognises	 the	 interactions	 and	 meanings	 that	 emerge	

between	people	and	their	environments.	They	note	understandings	of	natural	

places	should	not	only	defined	by	their	physical	features	or	geography	such	as	

terrain,	 population,	 infrastructure,	 weather	 etc	 but	 rather	 a	 collection	 of	

enacted	 meanings,	 characteristics	 and	 experiences	 that	 emerge	 in	 their	 use.	

These	 are	 contextual	 and	 open	 to	 varying	 situated	 and	 embodied	

circumstances.	 Bidwell	 and	 Browning’s	 coupling	 of	 situated	 actions	 and	

the	 features	 of	 a	 setting	 defines	 natural	 places	 beyond	 “...Arcadia	 and	 the	

rural	 idyll”	 (2009)	 to	 encompass	 cultivated	 and	 managed	 rural	 settings,	

landscapes	experienced	as	scenery	as	well	as	more	preserved	‘wilderness’.	

With	this	understanding	National	Parks	can	be	considered	natural	places,	shaped	

by	 human	 forces	 as	 much	 as	 natural	 ones.	 Acting	 as	 sanctuaries	 for	 flora	

and	fauna,	 National	 Parks	 are	 managed	 and	 maintained	 as	 conservation	 sites	

while	also	 serving	 as	 recreational	 destinations	 for	 tourists	 and	 visitors.	 Once	 a	

logging	 area	 and	 located	 within	 urban	 surroundings,	 the	 low	 mountain	

region	 of	 the	Dandenong	 Ranges	 is	 certainly	 not	 a	 wilderness.	 Agriculture	

has	 been	 an	 important	 part	 of	 the	 region	 since	 early	 European	 settlers	

cleared	 parts	 of	 the	 terrain	 to	 establish	 various	 crops.	 The	 Dandenongs	 have	

always	attracted	 tourists,	 the	 first	 visitors	 riding	 through	 old	 bush	 tracks	 in	

horse	 drawn	 contraptions.	 However,	 established	 through	 an	 amalgam	 of	

protected	 forests	 and	 parklands,	 the	 Dandenong	 Ranges	 National	 Park	 is	 an	

important	 habitat	 for	 Australian	 native	plants	and	animals,	 its	 topography	and	

rich	soil	originating	from	the	volcano	that	
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existed	300	million	years	ago	now	known	as	Mount	Dandenong.	The	Wurundjeri,	

Bunurong	 and	 Woiworung	 indigenous	 tribes	 roamed	 its	 dense	 forest	

surroundings	 over	 20,000	 years	 ago	 and,	 since	 extensive	 timber	harvesting	 first	

initiated	by	European	settlers	ended	in	the	1960’s,	its	Mountain	Ash	trees	and	fern	

gullies	still	form	a	notable	and	spectacular	environment.		

With	walking	shifting	from	its	earlier	pragmatic	functions	of	livelihood	or	getting	

from	 one	 place	 to	 another	 (Amato	 2004;	 Solnit	 2001)	 to	 a	 recreational	 pursuit,	

walking	is	a	common	way	of	engaging	with	natural	places.	In	Europe	the	walking	

practices	of	 the	Romantic	era	are	one	of	 the	most	prominent	 illustrations	of	 this	

activity,	with	poets	and	artists	 turning	away	 from	the	 increasingly	 industrialized	

cities	 of	 the	 eighteenth-century	 towards	 an	 aesthetic	 and	 sensual	 experience	 of	

traversing	 the	 British	 countryside	 (Edensor	 2000).	 However	 Rebecca	 Solnit	

(2001)	notes	that	much	of	the	history	of	walking	is	unwritten.	Solnit’s	Wanderlust:	

A	History	of	Walking	is	a	rare	examination	of	this	genealogy	that	reveals	deep	and	

compelling	relationships	between	walking	and	culture	via	a	range	of	personal	and	

historical	accounts.	If	walking	is	a	specific	cultural	practice	(Solnit	2001),	how	may	

it	be	considered	within	an	Australian	bushland	setting?	

Referencing	Meslissa	Harper’s	(2007)	and	Geoff	Moseley’s	(1999)	scholarship	on	

bushwalking	in	Australia,	academic	Deirdee	Slattery	describes	how	bush	walkers	

embraced	strenous	walking	in	rugged	landscapes	to	seek	out	places	far	away	from	

human	activity.	Slattery	notes	The	Sydney	Bush	Walker	Annual	of	1935	contrasted	

the	 practice	 of	 bushwalking	 with	 other	 walks	 in	 these	 settings	 such	 as	 hiking	

which	was	described	as	“...a	term	associated	with	picnickers	in	gaudy	slacks	who	

litter	 the	 bushland	with	 their	 tins	 and	 rubbish..”	 (1935).	 For	many	 bushwalkers	

there	was	a	pioneering	intent	to	explore	and	map	remote	routes	and	locations	but	

there	was	 also	 an	 affinity	with	 these	 settings.	 By	 the	 1930’s	many	 bushwalkers	

formed	organised	clubs	and	groups	which	influenced	social	and	political	action	on	

land	 access,	 use,	 management	 and	 conservation	 (Harper	 2007,	 Slatter	 2009).	

The	 political	 and	 cultural	 significance	 of	 bushwalking	 is	 only	 now	 being	

recognised.	Writer	Melissa	Harper	(2017)	is	one	of	only	a	few	scholars	who	have	

examined	bushwalking	as	a	cultural	activity	and	mode	of	place-making,	tracing	its	

iconic	 importance	 in	Australia.	However	 its	history	as	a	recreational	activity	also	

remains	a	relatively	under-researched	area	of	scholarship.	White	and	Ford	(2010)	
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emphasize	 the	 long	history	of	 recreation	 in	 forming	ambulant	 relationships	with	

the	 expansive	 Australian	 landscape,	 noting	 the	 popularity	 and	 significance	 of	

nature	 studies	 and	 wildflower	 hunts	 as	 forms	 of	 play.	 Harper	 (2017)	 notes	

how	 bushwalking	 has	 long	 been	 an	 influential	 leisure	 activity,	 suggesting	

that	“recreation	 may	 hold	 the	 potential	 for	 new	 kinds	 of	 accommodation	

and	 relationships	 between	 people,	 and	 between	 people	 and	 place,	 to	

emerge” in	bushland	settings.

In	 tracing	 the	 history	 of	 bushwalking,	 Harper	 (2017)	 notes	 the	 lack	 of	

acknowledgement	 of	 Australian	 indigenous	 practices,	 with	 many	

early	 bushwalkers	 “positioning	 themselves	 as	 explorers	 and	 pioneers	 and	

choosing	 to	ignore	they	were	already	mapped	and	named.”	Songlines	or	‘dreaming	

tracks’	 are	 one	 of	 the	 most	 oldest,	 richest	 and	 intricate	 manifestations	 of	

mapping	 and	navigation,	 a	 form	 of	 indigenous	 storytelling	 to	 navigate	 the	

land	 and	 share	knowledge	 of	 traditions,	 heritage	 and	 beliefs.	 Scholar	 Henry	

Warwick	 (2005)	 points	 out	 that	 songlines	 represent	 ancient	 relations	

between	 networks,	 information	 and	 landscape,	 and	 he	 describes	 them	 as		

"location	specific,	extremely	compact,	 heavily	 compressed	 rich	 data	 instruction	

sets.	 Hum	 a	 few	 bars,	 and	 suddenly	 you	 have	 instant	 memory	 access	 to	 a	

complex	 map	 of	 data.	 And	 when	you	meet	others	you	can	 trade	maps	and	sing	

your	way	across	a	continent.”		

The	 Land	 Art	 and	 Earthwork	 movement	 of	 the	 late	 1960s	 and	 early	 1970s	

also	staged	 alternative	 relationships	with	 the	 natural	 environment.	 This	 practice	

saw	artists	 move	 away	 from	 the	 gallery	 system	 into	 outdoor	 landscapes	 to	

create	 artworks	 from	 natural	 materials	 -	 soil,	 leaves,	 water,	 rocks,	 and	 so	 on	 -	

within	the	environment	itself.	Harnessing	natural	forces,	such	as	entropy,	erosion,	

decay	and	growth,	 Land	 Art	 embraced	 process,	 malleability	 and	 temporality	 in	

works	 that	were	 often	 in	 perpetual	 flux.	 More	 subtle	 than	 some	 of	 the	 large	

scale	 grand	gestures	 of	 other	 Land	 Art	 artists,	 Richard	 Long’s	 artworks	

consisted of	 performative	 and	 conceptual	 sculptures	 that	 reflect	 his	 walks	 in	

remote	 and	 rural	 environments,	 made	 in	 and	 from	 the	 landscape	 itself.	

Andy	 Goldsworthy’s	 ephemeral	 and	 intricate	 site-specific	 works	 in	 natural	

environments	 also	 re-situate	the	forms,	qualities,	 lines,	and	colours	of	nature	in	

subtle	 and	 striking	 new	 arrangements, creating	 ephemeral	 and	 contextually	

sensitive	 responses	 to	 particular	 sites.	
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Suggesting the characteristics of Land Art and Earthworks precludes digital 

interactivity	 as	 spatial	 events,	 Scott	 Hessels	 (2004)	 says	 there	 is	 much	 to	

learn	 from	 the	 relations	 fostered	 by	 the	 artworks.	 These	 strategies	 include	 an	

emphasis	 on	 time,	 cycles	 and	 process	 that	 revealed	 relational	 and	 dynamic	

aspects	 of	 the	environment,	 the	 interrogation	 of	 the	 role	 of	 site	 as	 a	 distinct	 and	

intimate	 space,	 an	 ecological	 sensibility	 where	 modern	 tools	 were	 used	 on	 old	

materials,	 nature	perceived	not	only	as	picturesque	but	as	a	dynamic	system	and	

the	 consideration	of	 art	not	 as	 iconic	 and	commodified	 in	 a	 gallery	 system,	but	 a	

political	 ‘grassroots’	 challenge	 to	 traditional	 tenants	 of	 institutions	 (Hessels	

2004).	 Mary	 Flanagan	 (2009)	 similarly	 notes	 the	 history	 of	 site-specific	

interventions	 in	 informing	 digitally	 mediated	 spaces,	 highlighting	

Earthworks’	 interrogation	 of	 sites’	 particular	 geography,	 history	 and	 social	

importance.		

Douglas	 Cooper	 (2004)	 proposes	 garden	 theory	 as	 a	 key	 starting	 point	 for	 an	

"archaeology	 of	 location-specific	 practice."	 Gardens	 are	 designed	 as	 places	 of	

respite,	 leisure	 and	 contemplation	 as	 well	 sites	 of	 meaning	 and	 expression	 that	

reflect	 social	 and	 cultural	 change	 (Hunt	 1991).	 Berlin’s	 Holocaust	 Memorial	 is	 a	

“garden	 of	 remembrance”	 (Neckar	 2005),	 designed	 as	 a	 place	 of	 historical	

reflection	 on	 persecution.	 European	 ornamental	 gardens	 such	 as	 The	 Royal	

Botanic	 Garden	 in	 Kew,	 London	 and	 the	 Jardin	 du	 Luxembourg	 in	 Paris	 provide	

restful	 spaces	 in	 busy	 cities.	 ‘Kanshoniwa’	 gardens	 (contemplation	 gardens)	 in	

Japan	 are	 places	 of	 meditation	 and	 reflection.	 Rebecca	 Solnit	 (2001)	 draws	

attention	to	how	writers	such	as	Charles.W.Moore,	William	J.Mitchell	and	William	

Turnbull	 have	 described	 garden's	 capacity	 to	 be	 ‘read’	 as	 a	 narrative	 or	 plot,	

connecting	 experiences	 through	 various	 organisations	 of	 spaces	 and	 settings.	

Anne	 Whiston	 Spim	 (1998)	 also	 highlights	 how	 landscapes	 can	 operate	 like	 a	

narrative,	 guiding	 and	 framing	 what	 people	 experience	 through	 the	 design	 of	

paths	 and	 views.	 However,	 gardens	 have	 also	 been	 understood	 as	 ludic	 spaces.	

Scholar	 Giuliana	 Bruno	 (2002)	 draws	 attention	 to	 their	 interactive	 qualities	

by	 highlighting	 pleasure	 gardens	 of	 the	 sixteenth	 and	 seventeenth-century	

featuring	 “automata,	 sculptures	 and	 playful	 fluid	 mechanisms.”	 In	 considering	

the	 various	 ways	 a	 viewer	 can	 physically	 move	 through	 and	 interact	 with	

settings,	 gardens	 are	 useful	 models	 for	 designing	 spatial	 relationships 

within	a	bushland	environment.	
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One of the earliest combinations of the outdoors and technology is geocaching 

(Peters 2007), the practice of using GPS devices to locate hidden caches all over 

the	world.	Each	 location	has	 tradable	objects	and	digital	 traces	 left	 as	 comments	

on	 geocaching.com; making	 a	 solitary	 bushwalk	 an	 interconnected	

social	 experience.	 Analyzing	 this	 treasure	 hunt	 game,	 Jason	 Farman	 (2009)	

describes	 the	 player	 experience	 as	 “proprioceptive-semiotics.”	 Here	 the	 game	

space	 is	 created	 by	 the	 proprioception	 of	 the	 self	 in	 relationship	 to	 an	

augmented	 landscape	 with	 digital	 information	 integrated	 into	 the	 physical	

environment	 (Farman	 2009).	 Space	 is	 not	 seen	 as	 a	 pre-existing	 entity	 but	

produced	 through	 our	 embodied	engagement.	 We	 move	 through	 the	 physical	

environment	 and	 its	 augmentation	guided	 by	 the	 digital	 system	 of	 the	 mobile	

device,	 the	 social	 and	 technological	coming	 together	 in	 geocaching	 to	 establish	

a	 playful	 experience	 in	 a	 bushland	setting.	

Using	 digital	 technologies	 to	 mediate	 natural	 environments	 has	 intrigued	

a	 number	 of	 artists,	 many	 of	 which	 have	 used	 sound	 to	 augment	 sites.	 Janet	

Cardiff’s	 first	 audio	 walk	 entitled	 Forest	 Walk	 (1991)	 was	 created	 at	 a	

residency	 at	 the	 Banff	 Centre	 in	 Alberta	 and	 took	 people	 into	 the	 nearby	

woods	 with	 a	 twelve-minute	 narrative	 delivered	 via	 a	 portable	 tape	 recorder	

and	 headset.	 Teri	 Rueb	 has	 created	 a	 number	 of	 pioneering	 site-specific	 GPS-

driven	 audio	 projects	 such	 as	 Trace	 (1999),	 Core	 Sample	 (2007)	 and	No	 Places	

with	Names	 (2012).	These	spatial	narratives	 are	 constructed	 by	 participants	 as	

they	 reflectively	 walk	 through	 the	 landscape	 with	 headphones.	 Rueb	 explains	

how	 the	 contemplative	 experiences	 of	 the	 works	 are	 orchestrated	 not	 with	 a	

visual	form,	but	via	embodied	interaction,	“a	physical	sensation	that	brought	them	

to	a	sense	of	 their	own	vitality”	(Bolter	et	al,.	2011).	 In	 The	 Sixth	 Shore	 (2012),	

Australian	 artist	 Perdita	 Phillips	 created	 a	 3D	 soundscape	 experienced	 via	 a	

walk	 around	 Lake	 Clifton	 in	 Western	 Australia,	 demonstrating	 how	 digital	

technologies	 can	 be	 employed	 to	 understand	 the	 complex	 and	 dynamic	

ecologies	of	specific	locations.	

Californian	 artist	 Brett	 Stalbaum	 has	 used	 a	range	of	earth	science	information,	

GIS	data	 sets,	 visualisation	 tools,	GPS	and	APIs	 to	 develop	 wayfinding,	 mapping	

and	 performative	 projects	 in	 remote	 and	 wild	 locations.	 His	 WalkingTools	

(2008)	 project	 allowed	 people	 to	 create	 and	 share	mediated	 walks	 through	

a	 set	 of	 open-source	 tools	 for	 mobile	 phones;	 the	Transborder	 Immigrant	
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Tool is a notable use of this, which gave a virtual geography of potentially safer 

routes to immigrants crossing the Mexico/US border.	 American	 artist	 Scott	

Hessels	 describes	 his	 practice	 as	 “partnering	 with	 wildness”	 (2015)	 where	

computational	 sensors	 and	 data	 networks	 harness	 natural	 systems	 -	

wind,	 erosion,	 light,	 temperature,	 water	 and	 so	 on	 as	collaborators	in	the	

construction	 and	 experience	 of	 his	 sculptural	 and	 installation	 work.	 Hessels	 is	

interested	 in	 the	 possibilities	 for	 environmental	 agency	 to	 affect	 an	 artwork	

with	 interaction	 not	 only	 controlled	 by	 a	 direct	 human	 interface	(2011),	 but	

shared	 across	 multiple	 inputs	 including	 nature	 itself.	 Since	 2012,	Hessels	 has	

led	 the	 Extreme	 Environments	 programme	where	 City	 University	 of	Hong	 Kong	

students	 visit	 remote	 natural	 locations	 to	 examine	 ecosystems	 with	 local	

scientific	 and	 environmental	 organisations.	 Data	 collected	 from	 the	

expeditions	is	then	developed	into	animations,	interactive	artworks,	visualisations	

and	video	works	that	interpret	and	respond	to	the	particular	site.	

Mixed	 and	 augmented	 realities outside	 of	 urban	 environments	 are	

uncommon,	 although	 the	 potential	 of	 these	 experiences	 in	 this	 context	 are	

starting	 to	 be	 explored.	 A	 number	 of	 AR	 projects	 in	 outdoor	 locations	 have	

used	 local	 sites	 as	opportunities	 for	 in-situ	 place-based	 learning.	 A	 prototype	 of	

an	 outdoor	 mobile	 augmented	 reality	 project	 titled	 Astrid’s	 Step’s	 (2011)	 is	 a	

treasure	hunt	game	that	forms	an	education	tour	of	the	childhood	home	of	Swedish	

children’s	 book	 author	Astrid	 Lindgren.	 A	 field	 test	met	 the	works	 objectives	 of	

encouraging	 learning	 and	exploring	 via	 simple	 gameplay,	 demonstrating	how	an	

AR	 game	 could	 be	 used	 as	 a	 form	 of	 place-based	 outdoor	 education.	 GreenHat	

(2013)	 is	 a	 mobile	 augmented	reality	 prototype	 intended	 to	 assist	 students	

in	 learning	 about	 issues of	biodiversity	and	sustainability.	 Students	explored	

five	outdoor	locations	not	often	visited	 near	 the	University	 of	 California	 Berkeley	

campus	 with	 curated	 videos	 of	 experts	 directing	 attention	 to	 salient	 physical	

features	 such	 as	 a	 creek	 or	 new	 seedlings.	 This	 learning	 application	

demonstrated	 how	 AR	 can	 invite	 learning	 of	 the	 natural	 environment	 by	

providing	 context-relevant	 information.	 While	 these	AR	 works	 situated	 outside	

of	 urban	 environments	 are	 educational	 applications,	 what	 are	 more	 poetic	

manifestations	of	this	platform?	

Notes	 for	 Walking	 (2013)	 by	 Megan	 Heyward	 is	 one	 of	 the	 few	

artistic	interventions	 to	 utilise	 AR	 in	 an	 Australian	 natural	 setting.	
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Situated in an abandoned naval fort at Middle Head National Park, Sydney,  

participants move through the annotated site to view thirteen short videos of 

image, text and sound	on	 their	mobile	 devices.	 Connected	 to	 outdoor	 features	 of	

the	site,	the	short	videos	are	 informed	 by	 go-eika	 Japanese	 poems	 that	 refer	 to	

site-specific	 locations	 in	 landscapes	 in	 a	 reflexive	 way,	 often	 chanted	 by	

pilgrims.	 Heyward	 draws	 on	 these	 pilgrimage	 practices	 in	 informing	 how	

participants	 are	 embodied	 in	 Notes	 for	 Walking,	 connected	 it	 to	 the	 experience	

of	 pilgrims	walks	 as	 active	 journey’s	through	 landscapes	 layered	 with	 particular	

associations,	 narratives	 or	 meanings	 (Heyward	 2014).	 While	 outlining	 the	

contributions	 of	 the	 project,	 the	 artist	 also	 noted	 issues	 such	 as	 participant	

safety,	 patchy	 network	 access,	 lack	 of	 on-site	 support,	 and	 GPS	 limitations,	

which	 impacted	 the	 experience	 of	 the	 work.	For	 example,	 Heyward	 noted	 that	

the	 video	 components	 of	 Notes	 for	 Walking	 needed	 grading	 for	 bright	

daylight	 conditions	 and	 the	 audio	 required	 optimsation	 for	 the	 parks	

wide	 expanses.	 These	 site,	 accessibility	 and	 design	issues	issues	underlined	the	

challenges	in	designing	with	AR	in	a	bushland	setting.	

These	 projects	 highlight	 not	 only	 a	 number	 of	 pragmatic	 matters	

and	 opportunities	 for	 staging	 works	 in	 bushland	 settings	 compared	 to	 urban	

contexts	 but	 also	 different	 conceptual	 and	 experiential	 considerations.	

Although	 classifying	 settings	 as	 urban,	 non-urban	 or	 bushland	 is	 complex	 with	

the	 diverse	 and	 dynamic	 variabilities	 of	 these	 contexts	 making	

overly	 simple binaries	 problematic,	 there	 are	 salient	 different	

characteristics of	walking	 in	 these	environments.	

Walking	 practices	 in	 cities	 vary	 with	 different	 social,	 physical	 and	

sensory	experiences,	purposes	and	contexts	 that	 reflect	 the	diverse	and	dynamic	

layers	of	urban	 spaces	 and	 those	 that	 inhabit	 them.	 While	 primarily	 centres	 of	

commerce,	 cities	 also	 accommodate	 many	 other	 purposes	 and	 uses	 (social,	

recreational,	 commuting	 and	 so	 on).	 City	 walkers	 may	 congregate	 in	 public	

spaces,	 be	 quickly	 getting	 from	 one	 place	 to	 another,	 or	 leisurely	 strolling	 the	

streets	 as	 tourists	 or	 window	 shoppers.	 The	 movement,	 orientation	 and	

navigation	 of	 pedestrians	 is	 also	 dictated	 by	 infrastructure	 and	 other	 physical	

elements	 of	 a	 built	 environment;	 escalators,	 stairs,	 traffic	 lights,	 gates,	

buildings,	 cars	 and	 so	 on.	 As densely	 populated	 spaces,	 other	 pedestrians	

also	 influence	 the	 pace	 and	 rhythm	 of	 city	walkers	who	must	be	vigilant	to	the	

flow	and	position	of	others.		
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In sparsely populated and open bush settings, walkers are not sharing the same 

space as many others, if any at all. Instead walkers share the bushland with non-

human	living	entities	and	processes	-	plants,	vegetation	and	animals.	Walkers	may	

unexpectedly	 come	 across	 a	 wild	 animal,	 discover	 their	 tracks	 or	 markings,	 or	

hear	their	calls	and	sounds	close	by.	Among	flora	and	fauna	walkers	are	in	a	non-

anthropocentric	context	where	living	entities	co-exist	and	humans	are	not	central.	

Different	 sensory	perceptions	 are	 evoked	within	 these	 settings.	Bushwalking	 can	

be	physically	demanding;	pushing	leg	muscles	managing	uneven	terrain	underfoot	

or	monitoring	the	heat	of	the	outdoor	sun.	Walkers	and	the	bushland	are	exposed	

to	 other	 elements	 (temperature,	 wind,	 precipitation	 etc.)	 which	 can	 have	

profound	 effects	 on	 experiencing	 the	 landscape. These	 fluctuating	 and	

unpredictable	 conditions	 of	 the	 climate,	 topography,	 weather,	 light	 and	 so	 on	

have	 a	 significant	impact	 on	 the	 design	 and	 experience	 of	 artworks	 situated	

outside	 of	 urban	environments.	The	glare	of	 the	outdoor	sun	on	mobile	screens	

or	a	 lack	of	network	and	 data	 access	 that	 make	 any	 reliance	 on	 the	 accuracy	

or	 availability	 of	 GPS	 systems	 problematic	 are	 basic	 practical	 issues	 that	

need	 consideration. These	 circumstances	 present	 challenges	 for	

creative	 practice	 in	 these	 settings,	 but	 also	 opportunities	 as	 exemplified	 in	 the	

artwork	of	Hessels	that	can’t	exist	without	the	direct	input	from	nature.	

2.3	Contemplative	Play	

Play	 is	 a	 complex	 and	 diverse	 phenomenon	 encompassing	 multiple	 and	

varying	 characteristics,	 motivations	 and	 associations.	 Notable	 twentieth-

century	scholars	and	philosophers,	such	as	Johan	Huizinga,	Roger	Caillois	and	

Brian	Sutton-Smith,	have	proposed	key	perspectives,	rhetorics	and	framings	of	

play	 that,	 although	 disparate,	 underline	 its	 pivotal	 importance	 as	 a	 creative	

and	 transformative	 experience.	 Predating	 culture	 as	 well	 as	 a	 formative	

component	of	 it	(Huizinga	1949),	play	has	been	identified	as	a	powerful	 force	

in	 shaping	 reality	 while	 also	 having	 the	 capacity	 to	 provide	 alternative	

realities,	worlds	and	systems.	With	this	capacity	to	encourage	new	behaviours,	

perceptions	 and	 identities,	 play	 has	 been	 prominent	 in	 recent	 discourse	

examining	 creative	 practices	 using	 digital	 systems,	 such	 as	 interactive	 art	

(Costello	 2009;	 Morrison	 2010;	 Polaine	 2012),	 human-computer	 interaction	

(Gaver	et	al,	2004),	and	games	(Zimmerman	&	Salen	2003;	Sicart	2014).		
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While recognising play has existed long before digital technologies, Miguel 

Sicart (2014) notes that “computable worlds tend to be playable worlds,” 

with computational interfaces and	 systems	 offering	 a	 multitude	

of	new expressions,	experiences	and	contexts	for	play.	

Play	has	always	been	a	way	of	engaging	with	public	realms	(de	Souza	e	Silva	

2009;	 Sicart	 2016)	 although mixed	 reality	 games	 have	 used	 new	

approaches	 that	 enact	 a	 range	 of	 dynamic	 social,	 temporal and 

performative	 modes	 and	 experiences	 of	 play.	 Many	 mixed	 reality	

games	 emphasize	 speed	 and	 pursuit	 through	 city	 spaces,	 however	

others	 offer	 experiences	 beyond	 adrenaline-inducing	 mechanics	 and	

tropes.	 These	 support	 interaction	 with	 sites	 in	 a	 contemplative	 mode	

that	 invite	 players	 to	 slowly	 take	 in	 the	surroundings	around	them.	

Characteristic	 of	 a	 reflective	 experience,	 a	 contemplative	 stance	 does	

not	necessarily	mean	an	escape	or	passive	 introspection,	but	can	engender	a	

close	 and	 attentive	 way	 of	 engaging	 with	 the	 world.	 Developed	 over	

thousands	 of	years,	 contemplation	 has	 been	 associated	 with	 notions	

of	 calmness,	 observation,	 awareness,	 immersion	 and	 creativity	 across	 a	

range	 of	 fields,	 including	 philosophy,	 religion,	 psychology,	 education,	

architecture,	design	and	art.	 Contemplation	 has	 traditionally	 been	 associated	

with	 viewing	 static	 art	 -	 paintings,	 photographs,	 prints	 -	 reflecting	 on	

meanings,	 interpretations	 and	 associations	 in	 sometimes	 profound	 and	

creative	 ways.	 Inheriting	 the	 concept	 of	 contemplation	 from	 Kant’s	

sublime,	 German	 philosopher	 Arthur	 Schopenhauer	 (1958)	 analysed	

this	 capacity	 to	 transform	 consciousness	 through	 the	 aesthetic	

contemplation	 of	 artwork	 and	 extended	 the	 notion	 of	 Kant’s	 ‘subjective	

feeling’	towards	aesthetic	experiences.	

Scholar	 Timothy	 Morton	 moves	 away	 from	 a	 Kantian	 emphasis	 of	

contemplation	 as	 a	 human	 subjective	 phenomenon	 towards	 a	 Longinus-

inspired	 coexistence	 in	 relation	 to	 an	 “alien	 presence”	 (Morton	 2013).	 For	

Morton,	 contemplation,	 rather	 than	 some	 form	 of	 retreat,	 is	 an	

apprehension	of	 coexistence	 that	 means	 “becoming	 painfully	 aware	 of	 your	

entanglement	with	 all	 other	 life	 forms,	 an	 entanglement	 you	 can’t	 just	 peel	

away	from	your	existence”	(Morton	2010).	



According to Morton, this understanding allows us to extend sublime events 

and contemplative experiences to non-human entities (Morton 2013). This 

offers a model of contemplation as an affective process-relational experience, 

rather than a purely correlationist reaction in a subject.	What	 considerations	

arise	 when	 we	 shift	 away	 from	 an	 understanding	 of	 contemplation	 as	 a	

mode	 of	 distant	 spectatorship	 towards	 the	 idea	 of	agency	 within	 a	 work?	

How	 is	 the	 relationship	 between	 subject/object	 and	 viewer/image	

reshaped	 by	 this	 understanding,	 and	 what	 opportunities	 for	new	aesthetic	

experiences	does	this	open	up?	

Connections	 between	 contemplation	 and	 interactivity	 have	 recently	

emerged	 which	 explore	 these	 inquiries.	 The	 term	 ‘interaction’	

implies	 active	 engagement	 rather	 than	 quiet	 reflection.	 Researcher	 and	

author	Alex	Soojung-Kim	 Pang	 (2011)	 observes	 that	 “technologies	 today	 do	

many	 things,	 but	 they	 do	 not	 make	 us	 more	 contemplative.	 Instead,	 they	

interrupt	 and	 distract	 us;	they	 throw	 up	 swarms	 of	 real-time	 data	 that	

obscure	 our	 long-term	 perspective;	 they	 encourage	 us	 to	 spread	 our	

attention	 across	 a	 range	 of	activities	 and	 devices.”	 Pioneering	 designer	 in	

Human-Computer	 Interaction,	 Brenda	 Laurel	 (2004),	 has	 criticised	 politico-

consumer	 models	 of	 the	 mobile-technology	 game	 industry	 lamenting	 that,	

“idleness,	 slowness,	 contemplation,	 being	 mentally	 present	 in	 a	 situated	

context	 have	 no	 place	 in	 this	 wired	 world.”	 How	 have	 other	 modes	

been	 supported	 by	 interactive	 media	 to	 encourage	 more	 reflective	 and	

experiential	engagements?	

Although	 seemingly	 incongruous,	 artists	 and	 designers	 have	

explored	 modes o f  interaction	 that	 have	 demonstrated	 a	 capacity	 for	

facilitating	 contemplative experiences.	 These	 various	 approaches	 and	

understandings	have	 been	 described	 as	 “calm	 computing”	 (Weiser	 &	

Brown	 1995),	 “contemplative	 interaction”	 (Hansen	 2005),	 “zen	

games”	 (Bogost	 2007),	“contemplative	play”	(Bennett	2012;	Flanagan	2014),	

“contemplative	 gaming”	 (Welsh	 2012),	 “contemplative	 computing”	 (Pang	

2011),	 “slow	 technology”	 (Hallnäs	 &	 Redström	 2001),	 “slow	

gaming”	 (Corcoran	 2011;	 Remesal	 2017),	 “ambient	 play”	 (Hjorth	 &	

Richardson	 2016),	 and	 “reflective	 play”	  (Fullerton	2017).	While	 these	 terms 

have	 differing	 emphasises	 and	 are	 applied	 across	 a	 number	 of	 fields	 (HCI,	

games,	 interactive	 art),	 they	 share	 contemplative	 forms	 of	 interactivity	 and	

play that encourage	 subtle,	 calm and	 reflective modes	of	
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experience	via	digital	systems.	

Wesier	 and	 Brown’s	 (1992)	 vision	 of	 “calm	 computing”	 is	 of	 ubiquitous	

technology	 becoming	 contextual	 and	 embedded	 in	 the	 environment,	 fading	

into	 the	 background	 or	moving	 towards	 the	 centre	 of	 attention	 as	 required.	

Here	content	and	information	is	brought	into	focus	when	needed	or	reduced	in	

its	prominence	when	 full	attention	 is	not	 required.	Calm	computing	explores	

how	 awareness	 can	 be	 directed,	 scheduled	 or	 shaped	 via	 technologies,	

adapting	 to	 tasks	 and	 circumstances.	 This	 seminal	 study	 of	 ‘encalmed’	

interaction	 has	 remained	 an	 influential	 concept	 in	 investigating	 how	

perception	 and	 awareness	 are	 impacted	 by	 digital	 technologies.	 ‘Slow	

Technology’	 (Hallnäs	&	Redström	2001)	 is	a	design	philosophy	which	shares	

some	of	calm	computing’s	aims	of	considering	slowness	as	a	method	to	invite	

reflection.	 However,	 it	 also	 diverges	 in	 its	 aims,	 with	 Hallnäs	 &	 Redström	

(2001)	 explaining	 how	 “slow	 technology	 differs	 in	 that	 is	 not	 supposed	 to	

reduce	 cognitive	 load	 or	 to	 make	 digital	 information	 and	 computational	

resources	 more	 readily	 available.	 Slow	 technology	 is	 not	 about	 making	

technology	invisible,	but	about	exposing	technology	in	a	way	that	encourages	

people	 to	 reflect	 and	 think	 about	 it.”	 In	 observing	 that	 “contemplation	 and	

slowness,	 and	 technology,	 are	 not	 necessarily	 incompatible”,	 designer	 Alex	

Soojung-Kim	Pang	(2011)	suggests	that	the	kind	of	calmness	Weiser	describes	

isn’t	necessarily	a	passive	activity	where	computing	does	the	work	for	us,	but	

one	 that	 emerges	 from	 engagement.	 Pang	 explains	 that	 ‘contemplative	

computing’	 is	 not	 about	 the	 design	 of	 technologies	 or	 interaction	 alone,	 but	

their	 use	 and	 ability	 to	 support	 people’s	 exploration	 and	 development.	 This	

understanding	 is	 the	basis	 for	his	 study	on	 ‘contemplative	 computing’	which	

he	describes	as	an	active,	embodied,	deliberate,	skilled	and	social	approach	to	

encouraging	a	contemplative	engagement	with	technology	(Pang	2011).	Pang	

refers	to	scholar	Rebecca	Krinke	(2005)	who	also	posits	a	move	away	from	an	

escapist,	 passive	 or	 absent-minded	 notion	 of	 contemplation	 towards	 a	

definition	that	considers	a	more	active	involvement.		

Lone	Koefoed	Hansen	challenges	an	understanding	of	contemplative	distance,	

in	 which	 our	 consciousness	 is	 transformed	 through	 a	 Kantian	 aesthetic	

contemplation	 of	 artwork,	 moving	 towards	 a	 more	 dynamic	 and	 embodied	

engagement	within	 interactive	works.	 Presenting	 a	model	 for	 designing	 and	
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evaluating	 how	 contemplation	 is	 staged	 through	 interaction,	 Hansen	 (2005)	

notes	how	artworks	engage	participants	 through	degrees	of	physical	 activity	

or	passiveness	while	alternating	between	states	of	 immersion	and	reflection.	

She	 asks	 if	 the	 participant	 has	 to	 be	 physically	 active	 to	 interact	 or	 is	 their	

presence	sufficient?	And,	is	the	participant	immersed	in	the	experience	of	the	

artwork	 or	 are	 they	 reflecting	 on	 their	 interaction?	 Hansen	 (2005)	 suggests	

this	 shifting	 between	 interaction	 modes	 encourages	 a	 contemplative	

engagement	that	“can	prove	to	be	an	important	part	of	making	interesting	and	

seductive	computational	artefacts	for	fun,	play	or	reflection.”		

Contemplative	forms	of	interaction	facilitating	play	have	also	been	explored	in	

games	 that	offer	different	experiences	 to	 conventional	 tropes	and	mechanics	

of	high	paced	and	competitive	goal-based	gameplay.	Game	designer	Ian	Bogost	

(2007)	 uses	 the	 term	 ‘zen’	 to	 describe	 games	 that	 feature	 a	 ‘leaning	 back’	

experience	 of	 relaxation	 and	 calmness	 rather	 than	 a	 ‘leaning	 forward’	mode	

that	demands	high	attention	and	intense	engagement.	Bogost	(2007)	proposes	

that	 “we	 may	 have	 to	 reject	 the	 ideology	 of	 engagement”	 for	 these	 more	

contemplative	 games	 and	 instead	 consider	 how	 inaction	 and	 passivity	 can	

offer	a	satisfying	experience.	Welsh	posits	a	different	interpretation	to	Bogost,	

stating	 contemplative	 play	 and	 gaming	 is	 “not	 zen	 or	 relaxation	 or	 even	

peacefulness”	but	encourages	a	kind	of	“active	and	attentive	attention”	(Welsh	

2012).	 This	 is	 often	 centred	 on	 interactions,	 engagements	 and	 associations	

while	 wandering	 through	 compelling	 landscapes,	 environments	 and	 worlds	

(Welsh	 2012).	 While	 Welsh	 (2012)	 believes	 that	 any	 game	 can	 encourage	

contemplative	play,	as	how	one	experiences	them	is	up	to	the	player,	he	also	

notes	that	games	do	offer	certain	affordances	which	can	influence	the	style	of	

play.	 Many	 of	 these	 eschew	 conventional	 tactics,	 conflict,	 challenge	

and	 achievement	 for	 approaches	 that	 invite	 exploration and	 reflection.	

How	 are	games	received	when	the	elements	we	may	normally	associate	with	

them	 are	 removed?	 Writer	 Colette	 Bennett	 (2012)	 states,	 “for	 every	

hundred	 gamers	 who	 adore	 evenings	 spent	 gunning	 down	 teammates	 and	

enemies	 alike	 in	Call	 of	 Duty,	 there	 are	 a	 dozen	 who	 are	 seeking	 different	

ways	 to	 engage	 in	 the	virtual	 space.	 A	 new	 movement	 is	 on	 the	 rise,	 and	

the	 further	 it	 evolves,	 the	more	it	shows	us	that	gamers	crave	more	than	just	

bloodshed	and	demolition.	That	movement	is	contemplative	gaming.”		
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Spatiality	 is	 an	 important	 consideration	 in	 this	 experience.	Bernadette	 Flynn	

(2003)	expands	on	Richard	Bartles’	(1996)	category	of	player	he	identifies	as	

the	 ‘explorer’	by	highlighting	the	role	of	navigation,	discovery	and	movement	

in	 shaping	 the	 imagination	 of	 players.	 For	 explorers,	 engagement	 with	 the	

game	comes	 from	 interacting	with	 the	world.	As	Bartle	 (1996)	explains,	 “It’s	

the	 sense	 of	 wonder	 which	 the	 virtual	 world	 imbues	 that	 they	 crave	 for.”	

Mapping	out	a	history	of	spatial	engagement	by	drawing	on	scholars	such	as	

Michel	 de	 Certeu	 and	Henri	 Lefebvre,	 and	 considering	 examples	 of	 different	

traditions	of	garden	design	and	techniques	of	film	spatiality,	Flynn	(2003)	has	

analysed	this	pleasure	and	subjectivity	of	player	navigation	in	traversing	game	

spaces.	Identifying	a	range	of	contemplative	spatialized	experiences	that	offer	

“different	types	of	pleasures	from	combat	or	sport	-	the	pleasure	of	the	stroll	-	

the	player	as	observer	and	cultural	explorer,”	Flynn	(2000)	describes	how	the	

seminal	 first	person	graphic	adventure	game	Myst	(1993)	encouraged	a	close	

and	deep	engagement	with	 its	virtual	 environment,	 in	 contrast	with	 the	 first	

person	 shooter	 Doom	 (1994)	 that	 presented	 “the	 visceral,	 ilinx-inducing	

pleasures	 of	 the	 rollercoaster.”	 Flynn	 (2003)	 argues	 that	 exploratory	

navigation	operates	as	a	central	organising	principle	“around	which	ludic	and	

aesthetic	 experiences	 take	 place”;	 suggesting	 game	 environments	 offer	 an	

expressive	and	exploratory	space	for	play	and	pleasure	in	their	own	right.		

These	spatial	practices	that	support	contemplative	play	are	explored	in	many	

recent	games.	The	Night	 Journey	 (2010),	 an	experimental	game	conceived	by	

artist	 Bill	 Viola	 in	 consultation	 with	 game	 designer	 Tracy	 Fullerton,	 entices	

players	 to	 meander	 within	 a	 vast	 surreal	 landscape	 which	 unfolds	 through	

exploration	 and	 observation	 and	 “rewards	 you	 for	 slowing	 down	 and	 for	

introspection”	(Viola	2012).	Proteus	(2012)	shares	a	similar	approach	inspired	

by	game	designers	Ed	Keys’	childhood	walks	through	countryside	in	Wiltshire.	

Players	 walk	 through	 a	 strikingly	 sublime	 island	 which	 is	 procedurally	

generated	 according	 to	 their	 movement	 through	 the	 space.	 Miguel	 Sicart	

(2014)	describes	the	experience	as	an	emotional	playground	 reminiscent	of	a	

romantic	 garden	 that	 encourages	 an	exploratory	 form	of	play	 and	discovery.	

Thatgamecompany	 have	 produced	 games	 such	 as	 Flow	 (2006)	 and	 Flower	

(2009)	 that	 have	 been	 noted	 for	 their	 exploratory	 game	 environments	 and	

mechanics	 and	 the	 emotive	 effects	 these	 induced.	 Their	 renowned	 game,	

Journey	 (2014),	 places	 players	 in	 the	 role	 of	 pilgrim-like	 cloaked	 figures	
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skating	across	vast	landscapes.	While	it	can	be	played	solitary,	its	multiplayer	

component	 aims	 to	 encourage	 an	 emotional	 connection	 between	 two	

anonymous	 players	 building	 a	 rapport	 in	 traversing	 the	 landscape	 together.	

The	 3D	 real-time	 game,	 Walden	 (2017),	 recreates	 the	 nineteenth-century	

journeys	of	Thoreau	in	the	Walden	woods	and	rewards	players	for	moments	of	

contemplation	 and	 stillness.	 The	 game’s	 music	 and	 colour	 become	 more	

vibrant	 the	 more	 a	 player	 observes	 and	 engages	 with	 the	 location.	

This	mechanic	 encourages	 what	 the	 designer	 Tracey	 Fullerton	 (2017)	

terms	 ‘reflective	 play’.	 Fullerton	 describes	 ‘reflective	 play’	 as	 “play	 that	

allows	 for,	and	 even	 depends	 upon,	 an	 internal	 and	 emotional	 process	 on	

the	 part	 of	 players	 –	 play	 that	 nurtures	 that	 internal	 process	 through	 its	

design,	 its	 scope	 and	 its	 pace.”	 These	 examples	 show	 how	 digital	

games	 can	 support	 contemplative	 play	 and	 demonstrate	 an	 increasing	

interest	 from	players	and	critics	in	these	experiences.	

Forms	 of	 contemplative	 play	 are	 also	 found	 away	 from	 the	 screen	 in	 real-

world	 locations.	 Artist	 and	 academic	 Larissa	 Hjorth	 (2016)	 observes	 how,	

“increasingly,	 digital	 media	 are	 operating	 to	 create	 spaces	 of	 slowness	 and	

contemplation	 rather	 than	 just	 acceleration.”	 Exploring	 this	 experience	

through	 the	 ‘ambient	 play’	 of	 pervasive	 and	 mobile	 games,	 Hjorth	 (2016)	

describes	how	the	taking	and	sharing	of	camera	phone	images	gives	a	playful	

and	expressive	 sense	of	place	by	exploring,	mapping	and	 contributing	 to	 the	

poetics	 and	 ambiance	 of	 locations.	 Encouraging	 this	 experience	 in	 her	 site	

specific	 mobile	 game	 Keitai	 Mizu,	 Hjorth	 draws	 attention	 to	 the	 unseen	

underground	 streams	 and	 rivers	 running	 under	 Tokyo	 by	 inviting	 artists	 to	

make	water	creatures	 from	rubbish	and	recycled	materials	and	placing	 them	

in	 Jingu-dori	 Koen	 Park,	 Shibuya.	 This	 formed	 the	 basis	 for	 an	 outdoor	

treasure	hunt	where	people	were	 invited	 to	 capture	and	 share	 the	 creatures	

on	their	mobile	phones	and	create	narratives	of	the	location.	With	reference	to	

scholars	such	as	Massey	(2005)	and	Ingold	(2007),	Hjorth	links	movement	and	

emotion	 as	 characteristic	 of	 these	 ambient	 and	 playful	 experiences	 and	

suggests	 they	 open	up	possibilities	 for	 players	 to	 understand	 their	 everyday	

surroundings	in	more	intimate	and	reflective	ways	(Hjorth	2016).	

Adam	Nash	 and	 John	McCormick	have	 explored	 contemplative	 interaction	 in	

their	 mixed	 reality	 installation	 Reproduction	 (2012),	 an	 artificially	 evolving	



26 

performative	 3D	 digital	 ecology	 that	 is	 interacted	 with	 audio	 visually	 by	

human	visitors	 in	a	gallery	space.	Digital	entities	evolve	over	 the	duration	of	

the	exhibition	in	response	to	the	actions	of	the	human	visitors,	the	ecosystem	

in	a	constant	state	of	evolution	that	generated	striking	combinations	of	colour	

and	 sound.	 Evoking	 a	 speculative	 pleasure	 as	 interactors	 move	 through	 the	

gallery	 space	 to	 discover	 sites	 and	 moments	 of	 interaction,	 the	 artwork	 is	

designed	 to	 be	 explored	 slowly.	 We	 come	 to	 know	 the	 digital	 entities	 of	

Reproduction	 and	 the	 complex	 world	 they	 inhabit	 through	 a	 reflective	 and	

sustained	 engagement	 with	 them	 over	 time.	 This	 relationship	 is	 formed	 as	

soon	as	visitors	enter	the	physical	space	of	the	gallery,	their	presence,	detected	

by	 motion-capture	 devices,	 causes	 a	 digital	 entity	 to	 spawn.	 Joining	 other	

existing	entities	of	 the	 ‘ecosystem’,	 this	newly	created	entity	 is	closely	 linked	

to	that	person,	following	them	in	the	space	and	adjusting	its	audio	and	visual	

characteristics	 according	 to	 their	 movement.	 Navigating	 the	 physical	 and	

virtual	space	of	Reproduction	forms	a	close	symbiotic	relationship	as	both	the	

human	interactor	and	entity	learn	from	each	other’s	movements	and	behavior.	

Nash	 (2015)	 observes,	 “the	 human	 interactor	 is	 rewarded	 for	 contemplative	

interaction	 by	 ever	 deeper	 and	 richer	 improvised	 audiovisual	 compositional	

patterns	as	a	result	of	bodily	interaction.”	The	human	and	the	non-human	have	

a	 shared	 role	 in	 assembling	 the	 work	 forming	 a	 complex	 system	

involving	multiple	processes	and	relations	across	these	entities.	

A	method	for	approaching	contemplative	interaction	within	Reproduction	was	

proposed	 by	 Nash	 and	 myself	 (Riley	 &	 Nash	 2014),	 where	 we	 suggested	 a	

diminution	 of	 the	 privilege	 of	 the	 human	 subjective	 experience	 in	

understanding	 this	 phenomenon.	 This	 drew	 on	 Brian	 Massumi’s	 (2002)	

emphasise	 on	 affect’s	 relational	 potential	 rather	 than	 its	 emotional	 capacity,	

Massumi	 suggesting	 that	 emotion	 is	 only	 a	 partial	 expression	of	 affect	 and	 a	

pre-individual	 event	 that	 occurs	 before	 consciousness.	 While	 contemplation	

involves	the	consciousness	of	a	viewer	or	participant,	Nash	and	myself	(2014)	

argued	 the	 interactive	 contemplation	 of	 Reproduction	 emerges	 from	 an	

affective	 relationship	 beyond	 the	 emotion	 of	 an	 interactor	 that	 is	 initally	

established	via	 the	process	and	relations	between	the	human	and	the	digital.	

Scholar	 Tim	 Barker	 (2009)	 shares	 a	 similar	 understanding	 of	 contemplative	

engagements	within	MR	environments,	 emphasising	affective	 interactions	 rather	

than	 focusing	 on	 the	 psychology	 or	 consciousness	 of	 the	 interactor,	 which	 he	
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identifies	as	an	outcome	of	 these	processes.	 Informed	by	Massumi’s	examination	

of	 pre-individual	 affective	 forces,	 and	 a	 Whiteheadian	 process-oriented	

philosophy,	Barker	 (2009)	argues	 that,	 “the	processes	of	 systems,	organisational	

structures,	 affects	 and	 the	 relationality	 of	 entities	 are	 important,	 not	

consciousness	 per	 se,	 which	 is	 merely	 an	 outcome	 of	 these	 processes.	 In	 other	

words,	it	is	the	process	of	occasions	that	is	important;	mentality	or	consciousness	

is	 just	 an	 outcome	 of	 these	 processes.”	 It	 is	 these	 affective-contemplative	

engagements	with	the	multiple	layers	of	interaction	of	MR	environments	that	can	

facilitate	deep	and	complex	relations	within	these	works.	

In	 identifying	 the	 nature	 and	 quality	 of	 affect	 across	Reproduction’s	multiple	

and	 distributed	 physical	 and	 virtual	 worlds,	 we	 come	 to	 understand	 the	

symbiotic	 interactions	between	 the	human	visitors	and	digital	 entities	 in	 the	

work.		 Both	 the	 human	 and	 the	 digital	 impact	 and	 learn	 from	 each	 others	

actions	(Nash	2012).	This	understanding	of	how	affect	emerges	 in	 the	digital	

draws	 on	Deleuze’s	 (1988)	 account	 of	 a	 Spinozan	 view	 of	 affective	 relations	

that	blur	distinctions	between	nature	and	artifice	by	concentrating	on	bodies	

capacities	 for	 affecting	 and	 being	 affected	 -	 human	 or	 non-human.	 Deleuze	

(1988)	 uses	 Spinoza	 to	 assert	 that	 a	 “body	 can	 be	 anything;	 it	 can	 be	 an	

animal,	a	body	of	 sounds,	a	mind	or	an	 idea,”	which	allows	us	 to	understand	

the	 interdependent	 entanglements	 between	 entities	 as	 ‘‘compositions	 of	

relations’’	 (Deleuze	 1988)	 that	 are	 not	 necessarily	 limited	 to	 physical	

interactions.	 Shouse	 (2005)	 also argues	 affect	 is	 an	 unformed	 and	

unstructured	 force,	 transmittable	 across	 bodies	 as	 non-conscious	 sensations	

and	 responses.	 These	 affective	 relations	 can	 combine	 across	multiple	 bodies	

and	 entities,	 spanning	 the	 material	 and	 virtual	 to	 create	 new	 affections,	

assemblages	and	worlds.	

While	 interactivity	 is	 a	 key	 aspect	 of	 these	 reflective	 and	 contemplative	

experiences	with	digital	 systems,	 the	 term	contemplative	play	 also	 encompasses	

broader	 experiences	 beyond	 the	 digital	 interaction	 itself.	 Game	 developer	 Brian	

Upton	 (2012)	 has	 posited	 a	 similar	 understanding	 of	 contemplative	 play,	

observing	that,	“when	a	play	space	is	packed	with	lots	of	immediate	opportunities	

to	act	(or	interact)	there’s	no	room	left	for	contemplative	play.	The	cognitive	load	

is	too	great.	If	you’re	always	worrying	about	tactics,	there’s	no	room	to	think	about	

strategy,	or	more	 importantly,	meaning.”	Zimmerman’s	(2004)	categories	of	play	



28 

encompass	 both	 structured	 game-play	 and	 these	 more	 informal	 experiences	 of	

play,	 including	 the	 context	 in	 which	 a	 game	 is	 played,	 the	 behaviour	 and	

engagement	between	players	in	the	game,	the	emergent	actions	of	players,	and	the	

playful	mode	or	state	of	mind	of	players.	With	the	potential	for	contemplative	play	

with	 or	without	 digital	 interaction,	 players	 are	 immersed	 in	 reflective	modes	 of	

engagement.	

Contemplative	play	has	been	explored	in	a	number	of	screen-based	digital	games,	

however	 this	 research	 investigates	 how	 the	 experience	 could	 be	 adopted	 in	 a	

location-based	AR	game	situated	within	a	bushland	context.	Play	has	long	been	a	

way	of	being	within	Australian	natural	settings	and	national	parks	(White	&	Ford	

2012),	 although,	 a	 number	of	 outdoor	 recreational	 activities,	 such	 as	 four-wheel	

driving,	motorcycle	riding,	hunting,	and	so	on,	have	been	identified	as	significant	

risks	 to	 the	 environment	 (Lawrence	 2014).	 Minimal	 impact	 activities,	 such	 as	

nature-play,	 bushwalking,	 birdwatching,	 wildflower	 hunts	 and	 nature	 studies,	

demonstrate	 playful	 engagements	 in	 enjoying	 and	 understanding	 natural	

environments	and	offer	models	for	forms	of	contemplative	play	harnessing	digital	

technologies	 to	 navigate	 these	 settings.	 In	 using	 a	 bushwalk	 as	 a	 framework	 to	

stage	a	simple	MR	game,	Epiphyte	 is	an	exploratory	and	ambient	experience	with	

the	augmented	walk	a	key	driver	in	generating	contemplative	play.	

2.4	Mixed	Realities	

Mixed	Reality	(MR)	experiences	are	described	here	as	software-driven	works	that	

engage	 with	 a	 specific	 physical	 environment	 and	 explicitly	 combine	 real	 and	

virtual	 spaces.	 Rapid	 developments	 in	 ubiquitous	 media	 at	 the	 turn	 of	 the	

millennium	saw	the	intertwining	of	digital	systems	into	our	material	world	and	a	

flurry	of	activity	 in	constructing	MR.	While	widely	adopted	now,	the	 inception	of	

mixed	 realities	 can	 be	 traced	 back	 over	 four	 decades	 ago	 to	 a	 number	 of	

pioneering	 forerunners	 which	 experimented	 with	 often	 expensive	 and	 nascent	

purpose-built	 technologies.	 The	 head-mounted	 display	 Sword	 of	 Damocles	

designed	by	Ivan	Sutherland	and	Bob	Sproull	 in	the	 late	1960s,	the	experimental	

real-time	interactive	environments	by	pioneering	artist	Myron	Krueger	during	the	

1970s,	 and	 the	post-desktop	model	 of	ubiquitous	 computing	developed	by	Mark	

Weiser	and	 John	Selly	Brown	 in	 the	 late	1980s	 (Weiser	&	Brown	1993),	 are	key	

precursors	that	demonstrated	the	early	potential	of	these	interfaces	to	connect	the	
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real	 and	 virtual.	 Although	MR	has	now	become	accessible	 beyond	 research	 labs,	

artistic	 endeavours	 and	 educational	 institutions	 and	 utilized	 for	 commercial	

applications,	 it	 remains	 a	 conducive	 site	 for	 creative	 practice	 that	 builds	 on	 its	

experimental	lineage.	

The	evolution	of	mixed	realities	 in	the	mid	1990s	and	early	2000s	represented	a	

radical	move	 away	 from	 the	 ‘cyberculture’	 desire	 of	 escaping	 the	 body	 (Lupton	

1996),	 expanding	 digital	 systems	 away	 from	 what	 Joy	 Mountford	 described	 as	

“one	eye	and	one	finger”	desktop	based	computer	models	(Utterback	2004).		This	

allowed	 the	 entire	 body	 able	 to	 be	 involved	 in	 interaction	 with	 new	 interfaces	

utilizing	motor	activity,	proprioception	and	gesture	 in	a	more	tighter	coupling	of	

technology	 with	 the	 body	 and	 space.	 Artist	 and	 scholar	 Simon	 Penny	 (2004)	

described	this	proliferation	of	networked	and	pervasive	interfaces	at	this	time	as	

“the	decade	of	ubiquity,”	which	raised	new	questions	on	the	goals	and	implications	

of	 digital	 technologies	 as	 they	 became	 distributed	 and	 context-aware	 in	 the	

environment.	 Although	 indicating	 this	 shift	 was	 not	 a	 clear	 break	 from,	 or	

antithesis	 to,	 the	 innovations	 of	 virtuality	 in	 the	 1980s	 and	 early	 1990s,	 Penny	

(2004)	 has	 drawn	 attention	 to	 how	 these	 mixed	 realities	 have	 expanded	 on	

traditional	 interface	 conventions	 and,	 as	 a	 result,	 facilitated	 new	 intersections	

between	“dataworlds	and	the	material	world.”	

This	development	 invited	a	 range	of	new	possibilities	 and	platforms	 for	 altering	

perceptions	 of	 and	 engagements	 with	 physical	 environments	 via	 digital	

technologies.	 Paul	Milgram	 and	 Fumio	 Kishino’s	 often-cited	 “reality	 to	 virtuality	

continuum”	 (Milgram	&	Kishino	 1994)	 characterized	 a	 spectrum	of	 these	mixed	

realities	and	this	remains	a	key	technical	framework	for	understanding	the	term.	

The	 model	 depicts	 the	 ‘real’	 environment	 at	 one	 point	 before	 moving	 through	

augmented	 reality	 and	 augmented	 virtuality	 to	 arrive	 at	 a	 purely	 virtual	

environment	 at	 the	 other	 point.	 This	 model	 is	 inclusive	 of	 the	 wide	 range	 of	

applications	and	technologies	for	developing	mixed	realities.	For	example,	sensors	

that	 respond	 to	data	 -	movement,	 location,	 audio,	 light,	 temperature	and	 so	on	 -	

are	 widely	 utilised	 in	 many	 MR	 applications.	 Cameras	 that	 track	 and	 recognize	

gesture	as	an	input	have	resulted	in	body	responsive	manifestations	of	MR,	while	

new	 types	 of	 headsets,	 eyewear	 and	 wearable	 devices	 have	 also	 emerged.	

However,	 it	 is	 important	 to	 note	 mixed	 realities	 are	 not	 tied	 to	 a	 particular	

technology	or	 technique	alone	but	encompass	 the	overall	 experience	of	meshing	
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physical	and	virtual	worlds	(Young,	Sharlin	&	Igarashi	2011).	

Although	 early	 classifications	 of	 MR	 focused	 on	 graphics	 and	 displays,	 broader	

understandings	 of	 mixed	 realities	 remain	 complex	 and	 emergent.	 Scholar	 Ulrik	

Ekman	(2013)	has	noted	the	various	aspects	of	mixed	realities	-	technical,	medial,	

social,	 embodied,	 existential	 and	 cultural	 -	 are	 often	 considered	 separately,	with	

few	 accounts	 and	 definitions	 connecting	 these	 aspects	 together.	 Claiming	 “all	

reality	is	mixed	reality”	cultural	theorist	Mark	Hansen	(2006)	has	examined	more	

extensive	 understandings	 of	 MR	 beyond	 instrumental	 and	 technical	 definitions,	

first	 analysing	 the	 conjunction	of	 the	body	with	 technologies	 in	 constructing	MR	

and	 later	 extending	 this	 earlier	 phenomenological	 emphasis	 towards	 a	

consideration	 of	 a	 process-driven	 distributed	 field	 of	 prehensions.	 Barba,	

Macintyre	&	Mynatt	 (2012)	also	 frame	MR	more	expansively	by	extending	 three	

core	concepts	of	MR	as	classes	of	experience	rather	than	technologies:	from	vision	

to	 perception,	 from	 space	 to	 place,	 and	 from	 technology	 to	 capability.	 This	

taxonomy	 provides	 a	 foundation	 for	 Rebeccs	 Rouse’s	 (2015)	 own	 experiential	

approach	 analysing	 MR	 as	 “hybrid,	 deeply	 locative	 and	 often	 site-specific,	 and	

esthetic,	 performative,	 and/or	 social.”	 This	 focuses	 on	 “the	 quality	 of	 the	

experience	 they	 provide	 and	 only	 secondarily	 by	 the	 mediating	 technology”	

(Rouse	 et	 al.,	 2013)	 and	 similarly	 situated	 MR	 in	 relation	 to	 more	 expansive	

aspects	of	interaction	and	contexts	beyond	the	technical.	

Many	recent	manifestations	of	mixed	reality	have	utilised	Augmented	Reality	(AR).	

The	most	widely	accepted	definition	of	AR	was	proposed	by	Azuma	 (1997)	who	

stated	AR	contains	the	following	three	characteristics;	the	combination	of	real	and	

virtual,	 interactive	 in	 real	 time	 and	 registered	 in	 3D.	 In	 enabling	 a	 view	 of	 a	

physical	 spaces	 and	 objects	 to	 be	 overlaid	 in	 real-time	with	 digital	 data	 (sound,	

image,	 animation	 etc),	 AR	 now	 utilises	 the	 camera,	 sensors	 and	 GPS	 of	 mobile	

devices.	This	allows	AR	to	be	dispersed	across	specific	indoor	or	outdoor	sites	as	a	

mobile	 experience,	 people	detecting,	 registering	 and	 tracking	physical	 objects	 as	

they	move	through	a	space.	

Mobile	AR	platforms	have	been	adopted	as	a	 form	of	creative	digital	mapmaking	

and	cartography.	Tony	Liao	and	Lee	Humphreys	 (2014)	examine	AR	as	a	 spatial	

practice	 that	 is	 “mutually	 constituted	 between	 code	 and	 place”	 with	 the	 virtual	

content	designed	to	be	accessed	in	a	particular	physical	 location	and	shaping	the	
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perception	 of	 each	 other.	 Finding	 this	 reciprocation	 heightens	 connections	with	

our	environment,	Liao	and	Humphreys	(2014)	argue	this	encourages	an	increased	

awareness	of	the	landscape	which	remains	even	after	the	temporary	engagement	

with	AR.	Nanna	Verhoeff	(2016)	has	similarly	highlighted	the	use	of	mobile	AR	to	

construct,	depict	 and	 relate	 spaces	 that	enable	a	 compelling	practice	of	personal	

mapping	described	as	a	“map	as	tool	to	think	with,	as	well	as	tool	to	do	with.”	Here	

mapping	 becomes	 a	 playful	 and	 performative	 activity	 that	 can	 bring	 subjective	

spatial,	 temporal	 and	 conceptual	 experiences	 to	 a	 site	 (Verhoeff	 2016).	 Troy	

Innocent	 (2016)	uses	AR	as	 a	 form	of	mapmaking	 for	players	by	exploring	 free-

form	 wayfinding	 in	 urban	 games.	 This	 has	 manifested	 as	 treasure-hunt	 like	

searches	 for	 codes	 embedded	 in	 real-world	 locations,	 players	 traversing	 and	

mapping	the	urban	environment	and	the	mixed	reality	of	the	game.	Innocent	and	

Conway	(2016)	characterize	this	form	of	wayfinding	and	navigation	as	not	about	

getting	 from	 one	 place	 to	 the	 next,	 but	 instead	 as	 “encourag[ing]	 players	 to	

develop	 their	 own	 psychogeography	 within	 the	 design	 of	 the	 game	 where	

‘destination’	 is	 left	 open.”	 Innocent	 explains	 the	 experience	 invites	 different	

meanings	 and	 perceptions	 for	 players	 within	 the	 framework	 of	 the	 game,	

facilitating	 a	 personalized	 and	 idiosyncratic	 engagement.	 Mobile	 AR	 offers	 the	

capacity	for	creative	and	playful	tactics	of	mapping	that	invite	us	to	both	compose	

and	traverse	the	space	around	us.	

These	engagements	with	MR	and	AR	have	been	analysed	through	various	models	

and	 accounts.	 Phenomenological	 interpretations	 of	 mixed	 realities	 situate	 the	

body	and	human	experience	as	central	to	their	formation,	noting	how	corporeality	

is	 extended	 beyond	 the	 material	 body	 to	 incorporate	 tools	 and	 objects	 in	 the	

world.	As	emphasised	by	philosopher	Maurice	Merleau-Ponty	(2002),	perception	

and	 consciousness	 as	 directly	 experience	 is	 a	 key	 study	 of	 phenomenology,	 an	

understanding	of	a	being-in-the	world	that	recognises	the	intermingling	that	exists	

between	 ‘subject’	 and	 ‘world’,	 and	 frames	 varied	 and	 situated	 meanings	 as	

experienced	 directly	 by	 each	 person.	 Extending	 on	 a	 phenomenological	

understanding,	 scholars	 and	 designers	 such	 as	 Lucy	 Suchman	 (1987),	 Don	 Idhe	

(2001),	and	Paul	Dourish	(2001),	among	others,	have	examined	the	social,	situated	

and	 embodied	 context	 of	 technologies	 and	 their	 role	 in	 human-world	

relationships.	 Simon	 Penny	 (2011)	 considers	 phenomenological	 approaches	 to	

propose	conceptions	of	embodiment	in	mixed	reality	formations.	Referring	to	the	

work	 of	 Edwin	 Hutchin,	 David	 Kirsch	 and	 Paul	 Maglio,	 and	 their	 respective	
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inquiries	 into	 the	 role	 bodily	 action	 plays	 in	 cognitive	 processes,	 Penny	 (2011)	

advocates	 for	 an	 embodied	 post-cognitivist	 position	 of	 computing.	 Penny’s	

position	is	that	cognition	extends	across	the	mind,	body	and	the	world,	collapsing	

any	separations	of	these	logics	(Penny	2011).	

Processual	 thinking	 about	 interaction	 in	 mixed	 realities	 has	 been	 recently	

emphasised	by	a	number	of	scholars.	Mark	Hansen’s	(2015)	analysis	of	a	process-

driven	 distributed	 field	 of	 prehensions	 draws	 attention	 to	 how	 media	 have	

expanded	capabilities	not	bound	to	human	cognition.	This	understanding	refers	to	

philosopher	A.	N.	Whitehead’s	 theoretical	 framework	on	processes	and	 relations	

beyond	 the	 human	 sensorium,	 considering	 not	 only	 human	 to	 computer	 and	

computer	to	world	models	of	interactivity	but	also	interaction	between	computers	

and	 other	 computers	 (Hansen	 2015).	 Scholar	 Tim	 Barker	 (2009)	 also	 refers	 to	

Whitehead	 in	 positioning	 encounters	 with	 MR	 environments	 as	 process-driven	

events	“in	which	the	multiple	occasions	of	the	machine,	the	environment	and	the	

occasions	of	a	user	work	together.”	These	events	are	seen	as	reciprocal,	relational	

and	 constructive	 processes	 driven	 by	 data	 distributed	 and	 shared	 across	 the	

various	elements	and	components	of	a	mixed	reality. 	

In	considering	the	situated	nature	of	these	experiences,	inquiries	into	how	mixed	

realities	 transform	 place	 have	 been	 central.	 Rowan	 Wilken	 (2009)	 has	 drawn	

attention	to	literature	in	the	1980s	and	1990s	that	argued	that	the	significance	of	

geography	 and	 location	 was	 diminished	 in	 the	 disembodied	 and	 dematerialised	

virtual	 world	 of	 the	 digital.	 Drawing	 on	 theorists	 including	 Lefebvre	 (1991),	

Massey	 (2005),	 Castells	 (2007)	 and	 Malpas	 (1999)	 Wilken	 states	 the	 place	 is	

central	 to	 mobile,	 pervasive	 and	 networked	 practices	 proposing	 it	 can	 be	

understood	 as	 a	multiple,	 hybrid	 and	 relational	 phenomenon	 that	 rather	 than	 a	

fixed	 or	 stable	 experience.	 This	 emergent	 sense	 of	 how	 place	 is	 constructed	 in	

cities	 through	 mobile	 and	 ubiquitous	 technologies	 has	 been	 examined	 by	 a	

number	of	often	mutual	and	overlapping	themes:	the	city	as	an	interface	(de	Waal	

2014),	 urban	 screens	 and	 outdoor	 displays	 (McGuire	 2009),	 urban	 informatics	

(Foth	 et	 al.,	 2009)	 and	 data	 in	 urban	 public	 spaces	 (Offenhuber	 &	 Schechtner	

2012),	among	others.	While	 these	can	manifest	as	 instruments	of	 regulation	and	

control	 with	 commercial	 imperatives,	 scholars	 have	 pointed	 out	 how	 creative	

digital	 interventions	 in	 physical	 locations	 have	 fostered	 alternative	 ways	 of	

encountering	the	aesthetic,	social	and	spatial	features	of	urban	spaces.  
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The	experimental	art	practices	of	locative	projects	that	emerged	in	the	2000s	are	

an	early	exploration	of	how	digitally	mediated	surroundings	could	reconfigure	and	

re-interpret	 our	 interaction	 with	 particular	 sites.	 These	 projects	 often	 used	

portable	location-aware	devices	that	utilized	a	GPS	(Global	Positioning	System)	for	

embedding	and	distributing	audio	and/or	visual	content	in	particular	locations.	A	

seminal	locative	art	project	34	North	118	West	(Knowlton,	Spellman	&	Hight	2003)	

shared	stories	of	downtown	LA	using	a	GPS	system	to	trigger	audio	narratives	 in	

real-time.	This	narrative	was	constructed	differently	by	each	individual	depending	

on	 the	order	of	discovering	 the	 stories	 in	particular	 locations.	dot	walk	 (Wilfried	

Hou	Je	Bek	2003)	used	algorithms	to	create	psychogeographic	walks,	participants	

following	a	simple	set	of	applet	functions	to	guide	their	navigation.	This	generative	

walking	algorithm	produced	different	results	each	 time	 it	was	run,	 the	game-like	

simple	 rules	 and	 instructions	 leading	 to	 emergent	 and	 unpredictable	 ways	 of	

engaging	with	 the	 city.	 Scholar	 Jason	Farman	 (2011)	 cites	 a	 range	of	 augmented	

reality	(AR)	projects,	such	as	Streetmuseum,	which	layer	material	landscapes	with	

site	 specific	 data,	 describing	 how	 these	 works	 induce	 different	 place-making	

formulations	 by	 transforming	 and	 re-interpreting	 locations	 with	 alternative	

narratives	 and	 meanings.	 Farman	 (2014)	 highlights	 the	 “interrelated	 and	 co-

constitutive”	 transformative	 potential	 of	 these	 AR	 projects	 with	 the	 social	 and	

cultural	 relationships	 of	 spaces	 simultaneously	 affecting	 the	 reading	 and	

experience	of	the	content.	It	is	this	interplay	that	has	the	capacity	for	engendering	

multilayered	experiences	of	place,	each	constructing	and	affecting	each	other.	

With	places	understood	as dynamic	sites	responsive	to	how	meaning	 is	attached	

to	them,	 the	 notion	 of	 place-making	 has	 become	 prominent	 in	 recent	 discourse	

on	 relations	 between	 physical	 and	 digital	 spaces.	 	 Definitions	 and	 practices	 of	

place-making	are	varied,	although	the	term	is	often	connected	to	the	work	of	Fred	

Kent	 whose	 urban	 planning	 studio	 ‘Project	 for	 Public	 Spaces’	 attempts	 to	

reivitalise	public	 spaces	 (streets,	 city	 squares,	 campuses,	 parks,	 and	 so	 on)	

with	 local	communities	 to	 transform	 the	 way	 they	 are	 engaged	 with,	 drawing	

on	 ideas	 of	 anthropologist	Margaret	 Mead	 and	 the	 urbanist	William	 H.	Whyte	

who	 examined	daily	 social	 life	 in	 public	 spaces	 in	 the	 1960’s	 and	 advocated	

for	 cities	 and	 neighbourhoods	 that	 fostered	 greater	 well-being	 and	 social	

interactions	 through	 their	 design.	 Creative	 place-making	 involves	 art	 in	 this	

process	 of	 shaping	 the	social	and	physical	character	of	a	place.		
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The	 role	 of	 digital	 play	 in	 place-making	 practices	 for	 public	 spaces	 has	 been	 a	

central	inquiry	for	a	number	of	scholars	and	designers	(De	Souza	e	Silva	&	Hjorth	

2009,	Innocent	2016,	Hjorth	&	Richardson	2017).	Although	proclamations	on	the	

qualities,	 attributes	 and	 potential	 of	 digital	 play	 in	 urban	 locations	 have	 been	

prominent,	games	have	provided	platforms	and	contexts	 for	play	and	interaction	

in	 urban	 spaces	 long	 before	 the	 advent	 of	 digital	 systems.	 For	 example,	 street	

games	such	as	hopscotch	and	tag	used	city	avenues	and	laneways	as	playgrounds,	

temporarily	 modifying	 social	 and	 physical	 engagements	 with	 familiar	 locations.	

Adriana	de	 Souza	 e	 Silva	 and	Larissa	Hjorth	 (2009)	note	 an	historical	 lineage	of	

playful	 engagement	 with	 city	 spaces	 beyond	 games	 including	 the	

psychogeography	 and	 dérive	 of	 the	 Situationists	 (1957)	 that	 explored	 the	

influence	of	geographical	environments	on	our	psychology	via	radical,	subversive	

and	 subjective	 experiences	 of	 urban	 locations,	 the	 wandering	 of	 Baudelaire’s	

flâneur	 in	 the	 city	where	a	gentle	 stroll	 through	 the	 streets	was	used	 to	observe	

people	and	their	surroundings	and	the	free	running,	climbing	and	jumping	of	city	

architecture	of	the	urban	sport	parkour.	

Building	 on	 the	 pioneering	 origins	 of	 ‘locative	 media’,	 pervasive	 and	 location-

based	mobile	games	harness	gameplay	in	reshaping	customary	relations	with	our	

surroundings. These	 games	 combine	networked,	 physical,	 virtual,	 interactive	

and	 social	 spaces	 together	with	 players	connecting,	transitioning	and	negotiating	

these	 multiple	 worlds.	 CitiTag	 (2004)	 is	 a	 location-based	 multiplayer	 game	

where	 players	 use	 a	 GPS	 and	 WIFI	 enabled	device	 to	 search	 for	 members	 of	

an	 opposing	 team	 to	 ‘tag’,	 their	 presence	 indicated	 virtually	 on-screen	 and	

physically	in	the	urban	landscape.	UK	interactive	group	 Blast	 Theory’s	 renowned	

mixed	 reality	 and	 pervasive	 games,	 such	 as	 Can	You	See	Me	Now	(2003),	 I	Like	

Frank	 (2004),	and	 I’d	Hide	You	 (2016),	merge	action	and	 gaming	 on	 the	 streets	

with	 online	 components.	 Can	 You	 See	 Me	 Now,	 one	 of	 the	 first	 location-based	

games,	encouraged	alternative	ways	of	perceiving	the	city,	blending	 two	different	

modes	 of	 interaction	 between	 online	 players	 and	 runners	on	the	physical	street	

in	a	game	of	chase.	Street	players	run	through	the	city	with	access	 to	 a	 GPS	 view	

of	online	players	and	contact	other	players	on	 the	street	via	walkie	 talkies.	 The	

online	 players	 see	 a	 diagrammatic	 view	 of	 the	 same	 city,	 navigating	 their	

avatar	 to	 avoid	 being	 tagged	 out	 by	 the	 GPS-synced	 locations	 of	 the	 street	

players.	 This	 ability	 to	 traverse	 the	 same	 space	 in	 different	 modes	
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facilitates	gameplay	simultaneously	across	physical	and	virtual	worlds.	

The	 location-based	 AR	 mobile	 game	 Pokémon	 Go	 (2016)	 demonstrates	 a	

significant	 shift	 from	 the	 niche	 and	 experimental	 nature	 of	 this	 gaming	 practice	

into	 a	 mainstream	 genre.	 Building	 on	 the	 core	 components	 of	 the	 augmented	

reality	mobile	game	Ingress	(2012)	and	developed	by	the	same	software	company	

Niantic,	the	augmented	reality	mobile	game	Pokémon	Go	has	been	a	global	gaming	

phenomenon	and	a	recent	focus	of	the	issues	and	implications	of	AR	games	in	real-

world	 spaces.	 Pokémon	 Go	 players	 use	 mobile	 devices	 to	 search	 for	 virtual	

Pokémon	 species	 in	 their	 current	 physical	 surroundings,	 players	 traversing	

numerous	city	and	non-urban	locations	in	their	hunt	to	catch	and	train	Pokémon.	

For	 many	 millions	 of	 players,	 this	 was	 their	 first	 experience	 of	 location-based	

gaming	 (de	 Souza	 e	 Silva	 2016).	 Although	 player	 numbers	 have	waned	 since	 its	

launch,	 Pokémon	 Go	 has	 raised	 a	 number	 of	 pertinent	 issues	 in	 examining	 this	

genre	of	location-based	gaming.	Games	scholar	Miguel	Sicart	(2016)	has	examined	

the	 implications	 of	 the	 commercialisation	 and	 privatisation	 of	 public	 spaces	 via	

mainstream	 augmented	 reality	 gaming.	 Brendan	 Keogh	 (2015)	 has	 drawn	

attention	 to	 the	 lack	 of	 civic	 responsibility	 and	 apolitical	 corporate	 model	 of	

Pokémon	 Go.	 Adriana	 de	 Souza	 e	 Silva	 (2015)	 has	 identified	 issues	 of	 locational	

privacy	 and	 large-scale	 personal	 data	 collection	 in	 the	 game,	 and	 Hjorth	 &	

Richardson	 (2016)	 highlight	 the	 “dialectic	 of	 exploitation	 and	 empowerment”	 of	

Pokémon	 Go	 and	 commercial	 location-based	 games	 more	 broadly,	 drawing	

attention	to	 the	 increasing	 influence	of	corporate	agendas	 in	public	game	spaces.	

These	 concerns	 illustrate	 the	 often	 contradictory	 claims	 about	 the	 value	 and	

significance	of	augmented	and	mixed	reality	games	and	their	increasingly	diverse	

motivations	and	goals	 -	commercial,	educational,	artistic,	and	so	on,	as	 they	have	

become	increasingly	widespread.	As	scholars	such	as	Mary	Flanagan	(2008),	Dale	

Leorke	 (2015)	 and	Hugh	Davis	 (2016)	 have	 cautioned,	 a	 reflective	 and	 nuanced	

awareness	of	the	sociocultural,	political	and	lived	context	of	these	 location-based	

games	 and	 the	 claims	 and	 motivations	 of	 play	 associated	 with	 them	 has	

become	increasingly	vital	as	these	experiences	have	become	pervasive.	

While	 recognising	 the	 adverse	 implications	 of	 some	 location-based	 games,	

scholars	and	designers	have	also	examined	their	capacity	for	these	meaningful	and	

critical	 forms	 of	 play.	 Although	 lamenting	 that	 the	 early	 promise	 and	

potential	 ascribed	 to	 locative	 play	 and	 games	 has	 not	 been	 realised,	 Dale	

Leorke	 (2015)	



36 

nevertheless	 suggests	 that	 “there	 is	 still	 much	 more	 room	 for	 location-based	

games	 to	 innovate	 and	 to	 differentiate	 themselves	 from	 the	 mainstream	 video	

game	 industry’s	 emphasis	 on	 ‘killing’,	 violence	 and	 capturing	 territory	 ...	 risks	

must	be	taken	and	more	diverse	perspectives	must	be	introduced.”	Scholar	Mimi	

Sheller	(2013)	asks	“whether	it	is	possible	to	build	vibrant	games	that	use	mobile,	

geo-located,	 and/or	 augmented	 reality	 experiences	 for	more	positive,	 or	 at	 least	

thoughtful,	forms	of	interaction	with	place,	locality,	and	public	engagement...more	

akin	 to	 “serendipitous	 play”	 than	 more	 commercial	 types	 of	 “gamification.”	

Although	 expressing	 concern	 at	 the	 encroaching	 commercialisation	 and	

privatisation	of	AR	 in	public	 locations,	Miguel	Sicart	 (2016)	 is	ultimately	hopeful	

that	engaging	with	the	world	via	digital	play	can	“occupy	those	spaces,	to	reclaim	

them,	even	extend	the	public	to	spaces	of	the	private	and	the	corporate.”	As	Sicart	

(2016)	suggests,	the	increased	literacy,	awareness	and	accessibility	of	augmented	

reality	 experiences	 is	 an	 opportunity	 to	 engage	 audiences	 with	 forms	 of	

expression	 beyond	 commodified	 location-based	 games	 that	 open	 up	 far	 richer	

possibilities	for	digital	play	in	real-world	spaces.	

Playful	mixed	and	augmented	realities	have	been	a	central	and	long-standing	

practice	 for	 artist	 and	 game	designer	Troy	 Innocent	who	has	 explored	 these	

experiences	 across	 experimental	 pervasive	 game	 design,	 urban	 design	 and	

interactive	 artworks.	 Innocent’s	 practice	 is	 particularly	 pertinent	 to	 this	

research	 as	 the	Epiphyte	 project	 builds	 on	 a	 series	 of	 his	 site-specific	mixed	

reality	works	 titled	noemaflux	 (2010-2016).	The	 first	 iteration	of	 the	project	

was	developed	with	artist	Indae	Hwang	in	2010	and	was	situated	around	nine	

sites	 in	 Ogaki,	 Japan.	 Treating	 these	 sites	 as	 real	 world	 game	 spaces,	 AR	

markers	were	placed	in	laneways	and	streets	to	mark	the	territory	of	the	work	

as	navigational	signage.	Providing	portals	to	an	artificial	world	players	used	a	

mobile	 device	 to	 activate	 the	 AR	 markers	 and	 generate	 graphic	 and	 sound	

content	 in	the	form	of	digital	entities	 located	at	each	site	(Innocent	&	Hwang	

2014).	Using	the	metaphor	of	pollination,	the	player	carried	a	‘seed’	from	one	

site	 to	 the	next	 to	 trigger	 the	growth	of	 the	digital	entities.	The	properties	of	

these	 entities	 were	 influenced	 by	 what	 digital	 seed	 had	 been	 previously	

collected.	 In	 2011,	 a	 second	 iteration	 of	 noemaflux	was	 staged	 in	 Istanbul,	

Turkey.	 In	 this	 version,	 the	 digital	 content	 was	 represented	 as	 abstract	

language	or	writing,	acting	as	kind	of	virtual	graffiti	inscribed	onto	the	streets	

of	 the	 city.	 Players	 became	 part	 of	 an	 interconnected	 system	 between	
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themselves,	 the	 urban	 environment	 and	 digital	 system,	 each	 affecting	 one	

another.	Another	recent	iteration,	titled	noemaflux:	ia,	was	developed	during	a	

residency	 in	 2013,	with	 players	 progressively	 building	 a	 sonic	 layer	 as	 they	

navigated	 the	 physical	 space	 of	 the	 work.	 This	 sound	 gave	 an	 increased	

presence	 in	 the	 environment,	 the	 piece	 of	 music	 developing	 as	 players	

engaged	further	within	the	urban	space.	These	iterations	of	noemaflux	invited	

alternative	reflections	and	perspectives	on	the	characteristics,	systems,	 flows	

and	relationships	of	public	spaces.	

These	 works	 demonstrate	 the	 potential	 of	 mixed	 realities	 to	 generate	 new	

forms	of	playful	engagements	with	sites.	Constructed	as	a	continuous	process	

of	 interaction,	 the	 capacity	 of	 mixed	 realities	 to	 re-conceptualize	 physical	

settings	can	be	seen	as	an	emergent	and	symbiotic	event	of	interrelationships	

between	environments,	people	and	the	digital.	This	dynamic	coalescing	opens	

up	new	potential	for	binding	and	connecting	seemingly	unrelated	or	disparate	

entities	 together	 in	 a	 complex	 system,	 any	 non-human,	 human,	 space,	 form	

and	object	and	so	on	can	be	connected	 to	anything	else.	Mixed	realities	have	

often	 been	manifested	 as	 games	 as	 they	 provide	 frameworks	 for	 connecting	

the	multitude	of	these	possible	relationships	in	meaningful	ways.	While	play	in	

this	 context	 can	 be	 co-opted	 for	 consumer	 and	 entertainment	 purposes	

(Leorke	 2015),	 play	 can	 also	 provide	 opportunities	 for	 creative	 connections	

and	engagements	with	place.	With	urban	environments	well-documented	and	

understood	 as	 sites	 for	 location-based	 games	 and	 artworks,	 this	 research	

explores	 the	 characteristics	 and	 features	 of	 the	 Australian	 bush	 as	 a	 new	

context	for	situating	playful	experiences	in	a	mixed	reality.		

2.5	Summary	

This	chapter	has	provided	a	background	that	connects	 the	main	three	threads	of	

the	research:	a	bushwalk,	mixed	realities	and	contemplative	play.	It	outlined	how	

our	relationship	to	nature	is	shaped	by	multiple	perspectives	and	interpretations,	

the	bushland	settings	of	this	research	shaped	by	human	forces	as	much	as	natural	

ones.	 It	 emphasised	 the	 capacity	 of	 play	 to	 re-imagine	 physical	 spaces	 in	

expressive	 and	 imaginative	 ways,	 both	 in	 an	 urban	 context	 and	 within	 natural	

environments.	The	notion	of	 contemplative	play	was	posited	 as	 an	 approach	 for	

situating	 location-based	 AR	 in	 a	 bushland	 setting.	 	 A	 number	 of	 mixed	 realities	



38 

modelled	 as	 games	 were	 highlighted	 that	 demonstrated	 strategies	 for	 playfully	

engaging	with	a	place.	In	doing	so,	the	chapter	identified	an	opportunity	to	explore	

creative	 place-making	 practices	 in	 the	 form	 of	 a	 location-based	 AR	 game	 that	

would	place	the	player	in	a	mixed	reality	through	the	exploration	of	an	augmented	

bushwalk.	
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3.1	Introduction	

This	 chapter	 presents	 the	 methods	 of	 the	 research	 inquiry,	 first	 identifying	 its	

epistemology,	 followed	 by	 a	 rationale	 and	 description	 for	 the	 practice-based	

methodology	 in	 which	 the	 research	 was	 undertaken.	 It	 details	 how	 Research	

Through	 Design	was	 used	 as	 a	 form	 of	 Action	 Research,	 supporting	 the	 inquiry	

through	 developing	 the	 project	 prototypes	 via	 iterative	 tests,	 experiments	 and	

versions	that	culminated	in	the	design	of	a	location-based	AR	game	staged	for	the	

public.	 It	 outlines	 how	 the	 community	 was	 embedded	 into	 the	 game	 design	

process	and	event.	An	evaluation	cycle	that	qualitatively	evaluated	the	key	stages	

of	the	project	via	questionnaires,	post	event	focus	groups,	observational	data,	and	

video	documentation	is	discussed.	

3.2	Epistemology	

As	 a	 form	 of	 action	 research,	 this	 research	 was	 guided	 by	 a	 constructivist	

epistemology	 and	 interpretivist	 theoretical	 perspective.	 As	 Epiphyte	 invited	 an	

exploratory	 and	 interpretative	 experience,	 this	 position	 supported	 the	 multiple	

understandings	 and	 meanings	 of	 the	 game.	 With	 the	 constructivist	 paradigm	

negotiating	knowledge	and	meaning	through	interaction	and	socialisation	(Crotty	

1988),	 the	 participatory	 emphasis	 of	 action	 research	 within	 a	 community	 of	

practice	aligned	with	 the	methods	of	 this	 research.	A	 ‘play	community’	 informed	

the	 development	 of	 Epiphyte	 with	 workshops,	 focus	 groups,	 play-tests	 and	

collaborations	 instructing	 the	 planning,	 production	 and	 evaluation	 cycles	 of	 the	

project.	

However,	 in	 understanding	 contemplative	 play	 via	 affect’s	 relational	 potential	

rather	than	emotional	capacity,	the	research	recognises	constructivist	models	that	

privilege	human	subjective	experience	do	not	entirely	account	 for	these	affective	

relations.	 Mixed	 realities,	 and	 the	 contemplative	 play	 they	 may	 facilitate,	 are	

understood	 via	 the	 processes,	 systems	 and	 events	 of	 the	 work,	 rather	 than	 the	

mentality	 or	 consciousness	 of	 a	 participant	 alone,	which	 is	 an	 outcome	 of	 these	

processes	(Barker	2009).	
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3.3	Practice-based	Research	

The	 research	 is	 an	 inquiry	 into	 how	 location-based	 AR,	 in	 particular	 mixed	

realities	(MR),	can	situate	contemplative	play	in	a	bush	setting.	While	there	is	an	

extensive	body	of	work	of	augmented	and	mixed	realities	situated	in	urban	spaces,	

very	 few	 have	 been	 staged	 in	 natural	 environments	 and	 the	 opportunities	 and	

challenges	of	this	practice	in	this	context	are	not	well	understood.	Without	existing	

case	 studies	 of	 practice,	 the	 research	 question	 prompted	 knowledge	 to	 be	

developed	via	an	artefact	and	proceed	via	practice-based	research	(Candy	2006).	

In	 undertaking	 a	 practice-based	 approach,	 Research	 Through	 Design	 (Frayling	

1993;	Zimmerman	2007)	was	adopted	as	a	form	of	Action	Research	(Lewin	1946).	

This	 facilitated	 a	 reflective	 and	 iterative	 cycle	 of	 practice	 using	 Rory	 O’Brien’s	

(2001)	 process	 of	 Action	 Research	 where	 a	 problem	 is	 identified,	 possible	

approaches	 proposed,	 a	 plan	 of	 action	 developed	 and	 implemented	 and	 the	

consequences	of	this	action	evaluated.	Requiring	rapid	prototyping	development,	

testing	 and	 evaluation,	 this	 iterative	 design	 approach	 in	 accordance	 with	 the	

model	of	Action	Research	was	central	to	the	research.	

Research	 Through	Design	was	 deemed	 to	 be	 a	 conducive	 research	method	 as	 it	

emphasises	 the	 uncovering	 of	 knowledge	 via	 experimental	 creative	 practice	 and	

the	generation	of	artefacts	(Gaver	2012).	It	 is	a	commonly	used	multidisciplinary	

methodology	 to	 research	 interactive	 systems,	 games	 and	 artworks	 (Dalsgarrd	

2010,	Zimmerman	2007).	Central	 to	the	creation	of	Epiphyte	was	the	testing	and	

analysis	 of	 multiple	 experiments	 and	 prototypes.	 This	 was	 conducted	 via	 an	

iterative	design	approach	in	accordance	with	Action	Research	where	approaches,	

designs	 and	 strategies	 for	 creating	 a	 location-based	 AR	 game	 were	 proposed,	

developed	 and	 evaluated	 for	 their	 conceptual	 and	 technical	 viability	 and	

suitability.	The	results	of	these	iterations	informed	subsequent	developments	with	

the	 cycle	 then	 starting	 again.	 This	 approach	 connects	 with	 Schon’s	 (1983)	

reflective	 practice	 concepts	 of	 ‘reflection-in-action’	 and	 ‘reflection-on-action’	

where	practice	is	subject	to	continuous	reflection,	both	while	doing	or	making	(‘in’	

action)	 or	 after	 something	 has	 been	 completed	 (‘on’	 action).	 Each	 iteration	 of	

Epiphyte	 reflectively	 guided	 the	 next	 with	 the	 intention	 of	 developing	 a	 cross	

media	 ecology	 that	 could	 set	 the	 conditions	 for	 contemplative	 play.	 The	 many	

components	of	 this	 cross	media	ecology	 -	 its	 systems,	processes,	 interaction	and	
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materials	-	were	iteratively	developed	and	tested.	This	facilitated	an	experimental	

process	which	was	 documented	 to	 demonstrate	 the	 key	 stages	 and	 outcomes	 of	

the	research.	

3.4	Description	of	Methods	

The	methods	of	the	research	include:	

● Field	research	into	non-digital	augmentation	of	natural	environments

In	 developing	 a	 digital	 intervention	 to	 support	 novel	 forms	 of	 outdoor	 play	 and	

walking	 in	 a	 bush	 setting,	 an	 examination	 of	 natural	 settings	 including	 gardens,	

walking	 trails	 and	 national	 parks	 provided	 early	 inspiration	 for	 the	 conceptual	

stages	of	the	project.	Visited	sites	were	in	different	contexts	and	settings	with	their	

own	 distinct	 characteristics	 in	 considering	 relationships	 between	 movement,	

place	 and	 landscape	 in	 a	 site.	 This	 included	 visits	 to	 the	 Kadoorie	 Farm	 and	

Botanic	Garden	 in	Hong	Kong,	 the	Philosopher’s	Walk	 in	Kyoto,	 Japan,	Versailles	

Gardens	 in	 France,	 Richmond	 Park	 Garden	 and	 Kew	 Gardens	 in	 London,	 and	 a	

Wurundjeri	Walking	Tour	in	the	Dandenong	Ranges	National	Park,	Australia.	

These	 field	 visits	 were	 documented	 via	 photography,	 video	 and	 notes	 with	

different	 strategies	 for	 how	 particular	 landscapes	 and	 spaces	 are	 mediated,	

inscribed	and	annotated	compared.	These	offered	conceptual	 and	design	models	

that	 informed	 the	 consideration	 of	 spatial	 techniques	 and	 practices	 Epiphyte.	

These	included:	techniques	for	encouraging	people	to	focus	on	particular	sites	or	

features;	understanding	relationships	of	 scale	 to	movement	 in	a	space;	and,	how	

locations	can	be	composed	and	framed	to	influence	navigation.	

● A	 critically	 reflective	 and	 iterative	 design	 cycle	 that	 developed,	 tested	 and

evaluated	a	location-based	augmented	reality	game.

A	Research	Through	Design	approach	guided	the	research	practice	and	led	to	the	

creation	of	a	location-based	augmented	reality	game.	In	Research	Through	Design,	

designed	artefacts	are	the	key	outcome	of	an	inquiry,	and,	as	such,	are	well-suited	

to	design	 and	 art	 practice,	 interaction	design	 and	 game	design.	An	 experimental	

process	 involving	 the	 iterative	 creation	 and	 testing	 of	 experiments,	 proof-of-



43 

concepts	and	prototypes	was	undertaken.	The	reflective	cycle	of	practice	involved	

the	 ideation,	 planning	 and	 documentation	 of	 the	 game,	 a	 systematic	 technical	

investigation	 into	 the	 feasibility	 and	 suitability	 of	mobile	mixed	 and	 augmented	

reality	 software	and	hardware	 for	 the	project,	 the	design	of	 the	game	 -	 systems,	

rules,	 mechanics,	 interface,	 aesthetics,	 and	 so	 on	 -	 and	 an	 evaluation	 of	 the	

conceptual,	technical	and	experiential	aspects	of	the	project.	This	iterative	process	

was	 documented	 via	 photography,	 video,	 project	 management	 systems,	 a	 game	

design	document	and	project	journal.	

Each	test	in	developing	the	location-based	game	was	driven	by	specific	questions,	

namely:	How	easy	were	the	AR	markers	to	scan?	How	can	the	sound	of	the	work	

be	 amplified	 in	 an	 expansive	 bushland	 setting?	What	 audio	 and	 visual	 feedback	

can	is	needed?		

● A	 participatory	 design	 approach	 involving	 community	 consultation	 with	 local

organisations	 and	 members	 including	 Parks	 Victoria,	 the	 Shire	 of	 Yarra	 Ranges,

Burrinja	Cultural	Centre,	 Yarra	Art	Rangers	Network,	Hillscene	LIVE	and	 landcare

and	friends	groups	in	the	Dandenongs.

This	artifact-led	research	inquiry	invited	the	direct	involvement	of	people	in	which	

the	 project	 was	 designed	 for.	 Pervasive	 game	 design	 is	 a	 productive	 field	 for	

inviting	 participatory	 methods	 into	 a	 design	 process	 as	 these	 game	 events	are	

dynamic	 social	 experiences	 often staged	 for	 and	 in	 communities.	 As	 a	

public	 game	 event	 situated	 in	 local	 surrounds,	 it	 was	 paramount	 that	 the	

community	 was	embedded	into	the	development	and	staging	of	Epiphyte.		

Consultation	was	 first	 initiated	with	 artists,	 staff	 and	 the	 community	 at	 Burrinja	

Cultural	 Centre	 in	 the	 Dandenong	 Ranges,	 a	 non-for-profit	 community	

organisation	 that	 supports	 artistic,	 cultural	 and	 environmental	 practice	 in	 the	

Yarra	 Ranges.	 Their	 vision	 of	 ‘Building	 Community	 through	 Arts’	 has	 seen	 the	

organisation	 enable,	 faciliatate	 and	 support	 many	 creative	 projects,	 events,	

workshops	 and	 exhibitions.	 Burrinja	 provided	 auspicing	 support	 for	 a	 Yarra	

Ranges	Arts	Grant	that	Epiphyte	received	to	develop	the	project.	Making	Epiphyte	

in	 an	 artist	 studio	 space	 at	 Burrinja	 enabled	 the	 development	 of	 the	work	 to	 be	

shared	and	informed	by	the	community	at	the	centre.	Housing	a	number	of	artist	

studio’s	opened	 the	project	up	 to	 regular	 feedback	 from	 these	practitioners	who	
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offered	valuable	suggestions	and	evaluation	through	all	stages	of	the	project.	This	

input	 established	 a	 ‘play	 community’	 that	 supported	 the	 development	 and	

realization	 of	 the	 project	 and	 was	 expanded	 further	 via	 public	 presentations,	

consultations	 and	playtests	which	 invited	wider	 feedback	 and	 involvement	 from	

other	community	groups	connected	to	Burrinja.		

A	prototype	of	Epiphyte	was	 invited	 to	be	staged	at	a	 curated	arts	 festival	 in	 the	

Dandenong	Ranges,	hillsceneLIVE	2016:	Mapping	Immediacy.	In	the	lead	up	to	the	

festival	 hillscene	 LIVE	 provided	 opportunities	 to	 foster	 connections	 with	 artists,	

audiences	 and	 the	 community	 via	 meetings	 and	 workshops.	 	 This	 allowed	 the	

planning	 and	development	 of	Epiphyte	 to	 be	 shared	with	 the	 festival	 artists	 and	

organisers.	As	hillscene	LIVE	supports	artists	 in	a	development	capacity,	 this	was	

an	 ideal	 context	 in	 which	 to	 stage	 a	 prototype	 that	 was	 not	 fully	 polished	 or	

resolved.	 Offering	 an	 opportunity	 to	 invite	 the	 public	 to	 evolve	 the	 project	 via	

playtests,	 feedback	 on	 the	player	 experience	was	 gathered	 and	helped	prioritise	

features	and	amendments	for	the	next	iteration.	

Figure	1:	Epiphyte	in	Sherbrooke	Forest,	hillsceneLIVE	Festival		(2016)	



45 

The	prototype	was	awarded	funding	via	an	Art	Seed	Pods	grant	from	the	Yarra	Art	

Rangers	 Network,	 an	 organisation	 supporting	 practitioners	 that	 “promote	 the	

value	 of	 our	 unique	 natural	 environments,	 landscapes	 and	 community	 spaces”	

(Pickett	2016).	The	Art	Seed	Pods	funding	also	encompassed	workshops	and	artist	

meetings	 where	 the	 aims,	 aspirations	 and	 evaluation	 of	 the	 Epiphyte	 prototype	

were	shared	with	other	artists	funded	by	the	Yarra	Rangers	Network.	

Figure	2:	Let’s	Play	the	Forest	Workshop	at	Burrinja	Cultural	Centre	(2017)	

A	 second	major	prototype	of	Epiphyte	was	 staged	 the	 following	 year	 at	hillscene	

LIVE	2017	and	was	supported	by	a	successful	application	to	Yarra	Ranges	Arts	&	

Heritage	Grants	for	Community	funding.	One	of	the	aims	of	the	second	prototype	

was	 to	 see	how	 the	 experience	of	 outdoor	play	 in	 a	 bushland	 context	 via	 digital	

media	 could	 bring	 diverse	 community	 groups	 of	 varying	 ages	 and	 interests	

together.	 Bushwalking	 groups,	 local	 environment	 volunteers	 and	 organisations,	

artists,	 game	 players	 and	 youth	 groups	 were	 consulted	 and	 encouraged	 to	 be	

involved	in	the	project.	A	workshop	titled	‘Let’s	Play	the	Forest’	held	in	April	2017	

at	 Burrinja	 Cultural	 Centre	 invited	 the	 public	 and	 community	 groups	 to	 gain	

insight	 into	 the	game	development	process	of	Epiphyte	 and	welcomed	 input	 into	

the	project.	Past	practice	of	mixed	reality	works	were	discussed	to	situate	the	new	

project	and	attendees	were	encouraged	to	share	their	reflections	and	suggestions.	
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Presented	 as	 an	 ‘invitation	 to	 play’,	 attendees	 were	 encouraged	 to	 playtest	 the	

next	prototype	at	hillsceneLIVE.	The	Yarra	Ranges	Arts	&	Heritage	Grant	enabled	

another	major	development	phase	with	a	number	of	features	advanced	upon	from	

the	first	prototype.	This	is	discussed	in	detail	in	Chapter	4.	

● An	 evaluation	 cycle	 that	 analysed	 participants	 experience	 of	 the	 project	 via

multiple	 rounds	 of	 data	 collection.	 This	 evaluation	 was	 conducted	 through

qualitative	observational	research,	post	event	focus	groups	and	a	questionnaire.

Evaluation	 phases	 were	 integral	 to	 developing	 the	 Epiphyte	 prototype	 by	

collecting	 and	 analysing	 data	 that	 provided	 insight	 into	 problems,	

recommendations	 and	 enjoyment	 of	 the	 game.	 Three	 studies	were	 conducted,	 a	

public	 playtest	 of	 an	 early	prototype	 at	 the	hillscene	 LIVE	2016	 festival,	 a	 closed	

playtest	in	2017	and	a	public	playtest	at	the	hillscene	LIVE	2017.	Across	these	three	

events,	over	30	players	experienced	the	project	and	voluntarily	participated	in	the	

study.	 Several	 issues	 and	 themes	were	 identified	 and	 analyzed	 in	 evaluating	 the	

project	 to	 develop	 each	 stage.	 This	 study	 of	 the	 behaviour	 and	 experience	 that	

players	provided	was	significant	to	the	overall	research	inquiry	as	it	guided	each	

iteration	of	the	work.	

Within	 a	 practice-based	 inquiry,	 the	 researcher	 is	 a	 reflexive	 practitioner	

integrated	 within	 the	 research	 process	 rather	 than	 a	 strictly	 objective	 outside	

observer.	 Participant	 observation	 (Jorgensen	 1989;	 Kawulich	 2005)	 was	 a	 key	

method	 of	 data	 collection	 employed	 to	 understand	 the	 experience	 of	 players.	

Participation	alternated	from	being	a	player	in	the	game	to	taking	the	role	of	the	

researcher	 in	 asking	 questions,	 documenting	 field	 notes,	 assisting	 with	 any	

queries	 and	 observing	 players’	 engagement	 with	 the	 game’s	 aims,	 usability,	

mechanics,	 sound,	 aesthetics,	 and	 so	 on.	 Digital	 video	 and	 photographic	

documentation	of	players	playtesting	the	project	was	undertaken	by	photographer	

Kate	Baker	 and	 editor	 Steven	 Jennings	 and	used	 as	 observational	 research.	 This	

captured	players’	engagement	with	the	game	that	was	not	necessarily	observed	by	

the	 researcher	 directly	 and	 allowed	 close	 and	 repeated	 observation	 of	 player	

activity	after	the	live	event.	

Focus	groups	of	guided	discussion	and	interviews	took	place	 in-situ	 immediately	

after	playtesting	the	project.	This	provided	an	opportunity	for	players	to	reflect	on	
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their	 experience	 and	 interpretations	 of	 the	 game.	 Open-ended	 questions	 were	

posed	by	the	researcher	and	participants	complemented	the	discussion	with	their	

own	queries	and	points	of	interest.	Discussion	ranged	from	specific	components	of	

the	game	to	broader	observations	on	the	overall	gameplay.	Notes	taken	during	the	

focus	 group	 were	 later	 analysed	 with	 prevalent	 themes	 and	 suggestions	

highlighted	to	inform	the	next	iteration	of	the	project.	

Figure	3:	Epiphyte	in	Birdsland	Reserve.	hillsceneLIVE	festival	(2017)	

A	short	open-ended	questionnaire	was	designed	to	provide	further	information	on	

players’	experience	of	the	work.	A	short	questionnaire	was	deemed	appropriate	as	

it	encouraged	players	to	quickly	respond	and	people	were	contacted	if	any	further	

detail	or	elaboration	was	required.	The	questionnaire	asked	for	full	 text	answers	

encouraging	 a	 wide	 range	 of	 unique	 responses	 from	 players	 of	 different	

demographics	 and	 knowledge	 of	 digitally	 mediated	 pervasive	 games.	 With	 two	

events	 open	 to	 the	 public,	 the	 responses	 did	 not	 require	 knowledge	 of	 expert	

terms	they	may	not	have	been	familiar	with.		

In	 analysing	 the	 collection	 of	 data,	 the	 qualitative	 research	 method	 grounded	

theory	(Glaser	&	Strauss	1967)	was	implemented.	Hook	(2015)	notes	this	method	

is	 often	 applied	 to	 games	due	 to	 the	 variety	of	media	 that	 can	be	used	 as	data	 -	
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video,	 interviews,	emails,	observation	notes	and	so	on.	A	constructivist	grounded	

theory	was	 an	 apt	 approach	 for	 this	 research	 as	 it	moves	 away	 from	objectivist	

approaches	and	acknowledges	the	interpretive	aspects	and	mutual	construction	of	

meanings	 in	 evaluations	 (Charmaz	 2006),	 encompassing	 both	 respondents	 and	

researcher’s	 contribution	 and	 context	 in	 analysing	 the	data.	As	 game	design	 is	 a	

dynamic	 and	 collaborative	 process,	 this	 was	 an	 appropriate	 approach	 that	

provided	 categories,	 directions	 and	 themes	 informing	 the	 development	 of	 the	

research	project.	

3.5	Summary	

This	 chapter	 has	 outlined	 the	methods	 for	achieving	 the	 research	 aims.	Using	a	

Research	 through	 Design	 approach	 to	 explore	 the	 inquiry	 via	 practice,	 an	

Action	 Research	 cycle	 of	 conceptualising,	 designing	 and	 evaluating	 tests,	

demonstrations	and	 prototypes	 led	 to	 the	 development	 of	 a	 location-based	 AR	

game.	 This	 was	 guided	 by	 an	 evaluation	 cycle	 that	 analysed	 participants’	

experiences	 of	 the	 project	 via	 multiple	 rounds	 of	 data	 collection.	 A	

participatory	 design	 approach	embedded	 local	 organisations	 and	 people	 in	

the	 game	 design	 process	 and	developed	a	‘play’	community	that	supported	the	

project.	 These	 multiple	 methods	 were	 conducive	 in	 developing	 the	 research	

given	 the	 experimental	 and	dynamic	nature	of	the	practice-based	inquiry.	
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4.1	Introduction	

This	 chapter	 examines	 the	 artefact	 outcome	 of	 the	 research,	 a	 series	 of	 design	

prototypes	of	a	location-based	augmented	reality	(AR)	game	titled	Epiphyte.	It	first	

outlines	 the	 intentions	 of	 the	 project	 and	 describes	 its	 conceptual	 and	 technical	

development	 and	 realisation.	 The	 site,	 aesthetics,	 mechanics,	 system,	 software,	

hardware,	 gameplay	 and	 experience	 of	 Epiphyte	 is	 described,	 outlining	 the	 key	

stages	and	features	of	the	work.	A	framework	for	the	design	of	location-based	AR	

games	in	natural	environments	is	presented,	with	Epiphyte	serving	as	a	case	study	

to	demonstrate	five	play	design	principles	in	practice.			

4.2	Epiphyte	

Intentions	

Designed	with	location-based	AR,	Epiphyte	aimed	to	re-conceptualize	a	bushland	

site	 via	 a	 pervasive	 game.	 This	 established	 frameworks,	 mechanics,	 rules	 and	

systems	 to	 relate	 people,	 digital	 systems	 and	 a	 bushwalk	 experience.	While	 the	

restorative	 and	 health	 benefits	 of	 walking	 in	 nature	 are	 well	 recognised,	 a	

decreasing	engagement	and	access	 to	 these	 settings	has	been	noted	 (Zuo	2016).	

Bush	 walks	 are	 often	 considered	 a	 form	 of	 recreation	 that	 leaves	 technology	

behind	 (Harper	 2007),	 however,	 the	 research	 investigated	 how	 digital	 systems	

could	offer	new	relationships	with	these	 locations.	For	many	video	game	players	

who	have	grown	up	in	the	artificial	nature	of	virtual	worlds,	outdoor	nature	spaces	

are	 unexplored	 environments	 worthy	 of	 investigation.	 For	 those	 that	 already	

enjoy	 nature	walks,	 the	 research	 intended	 to	 explore	 how	 a	 digital	 intervention	

could	invite	different	modes	of	experience	in	these	settings.	With	Epiphyte	offering	

an	 alternative	way	 to	 engage	with	 a	 bushwalk,	 the	work	 aimed	 to	 encourage	 an	

affinity	with	the	particular	settings	of	the	Dandenong	Ranges.	In	a	broader	context	

the	work	aimed	to	test	how	mixed	realities	might	shape	visitation,	understanding	

and	 stewardship	 of	 natural	 places	 and	 invite	 reflection	 on	 our	 entangled	 and	

interconnected	relationships	with	these	environments.	

Collaboration	

Epiphyte	was	initiated	from	a	collaboration	with	Troy	Innocent	and	inspired	by	a	

previous	 mixed	 reality	 project	 by	 Innocent	 and	 Indae	 Hwang	 titled	 noemaflux	

(2010).	As	 outlined	 in	 Chapter	 1,	noemaflux	was	 situated	 in	 a	 number	 of	 urban	
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locations.	 Epiphyte,	 however,	 significantly	 extends	 the	 conceptual	 and	 technical	

components	 of	 this	 project	 within	 the	 context	 of	 a	 bushland.	 Innocent	 was	

involved	in	this	process	as	game	designer	to	adapt	the	system	to	the	new	setting.	

Ideation	

The	project’s	conceptual	development	centred	on	strategies	 for	relating	a	player,	

mobile	 device,	 and	 environment.	 Building	 on	 the	 groundwork	 of	 noemaflux,	

Epiphyte	invited	people	to	explore	bushlands	via	a	digital	intervention.	One	of	the	

first	 activities	 in	 developing	 the	 project	 was	 installing	 noemaflux	 in	 the	

Rhododendron	 Gardens	 in	 the	 Dandenong	 Ranges,	 players	 testing	 the	 use	 of	 a	

mobile	device	and	AR	markers	outside	of	urban	environment.	Staged	on	the	15th	

December	 2012,	 this	 field	 test	 was	 conducted	 to	 formulate	 the	 aspirations	 and	

goals	for	Epiphyte.	

Figure	4:	noemaflux	(Innocent	and	Hwang)	in	the	Dandenongs	Ranges	(2013).	

This	 field	 test	of	noemaflux	 in	 the	Dandenong	Ranges	was	critical	as	 it	allowed	a	

number	of	 issues	and	considerations	 to	be	highlighted	 in	 the	very	early	 ideation	

stage	of	Epiphyte.	It	was	noted	the	motif	of	the	‘seed’	used	in	noemaflux	was	an	apt	

device	 to	 explore	 further	 within	 Epiphyte	 given	 its	 relevance	 within	 bushlands.	

With	seeds	often	striking	transformations	through	different	stages	over	their	 life	
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cycle,	 their	 inclusion	 and	 abstraction	 as	 part	 of	 the	 virtual	 world	 of	 noemaflux	

communicated	 a	 clearly	 understood	 simple	 analogy	 for	 the	 aesthetic	

transformations	(sound,	colour,	shape,	animation	etc)	 that	players	develop	when	

interacting	 with	 the	 work.	 Innocent	 has	 described	 how	 players	 carrying	 these	

‘seeds’	on	their	mobile	device	to	different	AR	markers	are	analogous	to	honeybee’s	

polinating	flowers	–	the	audiovisual	digital	effects	of	noemaflux	only	able	to	exist	

via	 player’s	 interaction	 as	 they	 move	 data	 walking	 from	 one	 site	 to	 the	 next.	

Innocent	 and	 Hwang	 (2014)	 underline	 the	 importance	 of	 this	 co-existence	

between	 the	 city,	 the	markers,	 the	 players	 and	 digital	 effects	 as	 it	 connects	 the	

spatial	 and	 temporal	 forms	 of	 the	work	 together.	 To	 encourage	 players	 to	 roam	

through	city	streets	and	laneways	and	particpate	in	the	mixed	reality	of	noemaflux,	

this	link	between	the	virtual	content	and	physical	environment	was	vital.	

As	 noemaflux	 had	 been	 developed	 a	 number	 of	 years	 ago,	 there	 was	 an	

opportunity	 to	 take	 advantage	 of	 new	 software	 and	 hardware	 possibilities	 and	

extend	its	design	approaches	in	a	different	context.	This	opened	up	new	inquiries	

and	 directions	 for	 designing	 mixed	 reality	 experiences.	 How	 have	

natural	 environments	 been	 mediated	 previously	 and	 what	 can	 we	 learn	 from	

this?	 How	could	players	engage	with	a	much	more	expansive	and	open	bushland	

rather	 than	 the	 more	 confined	 space	 of	 a	 city?	 How	 could	 the	 interaction	 be	

approached	 in	 this	 new	 context?	 What	 points	 of	 interest	 in	 this	 setting	 would	

players	 be	 directed	 to?	 These	 considerations	 informed	 the	 early	 planning	 of	

Epiphyte,	 which	 employed	 online	 software	 for	 reference	 and	 planning	

purposes,	 a	 flexible	 game	 design	document	 evolving	with	 the	 iterations	 of	 the	

project,	and	a	physical	paper	mock-up	of	the	game	as	a	prototyping	tool.			

Although	 rudimentary,	 the	paper	 prototype	offered	 a	 particularly	 useful	 tool	 for	

developing	 the	 project.	 While	 not	 testing	 the	 performance,	 experience	 or	

playability	of	the	game,	this	prototype	assisted	with	the	ideation	and	development	

stage	of	 the	project.	As	well	as	 informing	 the	scope	and	resources	of	Epiphyte,	 it	

allowed	a	rehearsal	of	 the	core	 ‘seed’	collection	mechanic	without	constructing	a	

functional	 digital	 version.	 Developing	 the	 paper	 prototype	 also	 provided	 key	

information	that	formed	the	game	design	document	of	the	project.	
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Figure	5:	Paper	protoype	of	Epiphyte	(2013)	

Description	

Epiphyte	is	a	mixed	reality	bushwalk	that	uses	location-based	AR	in	a	simple	game.	

Over	the	last	decade,	many	games	have	been	situated	in	mixed	realities	and	this	

was	deemed	a	suitable	space	to	explore	how	play	could	situate	a	digital	world	in	a	

bushland	setting.	The	objective	of	the	game	is	to	grow	an	artificial	ecosystem	while	
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keeping	it	alive,	with	this	simple	aim	engaging	the	player	in	meaningful	processes	

and	 actions.	 An	 artificial	 ecosystem	 is	 presented	 in	 this	 research	 as	 the	 digital	

simulation	 on	 the	 mobile	 devices	 that	 players	 interact	 within	 the	 physical	

environment	of	the	bushland.	 	 It	 is	not	a	 functional	artificial	ecology	in	the	sense	

that	 it	 is	 not	 a	 form	 of	 A-Life	 (Langdon	 1986)	 with	 complex	 evolutionary	

capabilities.	 In	 the	 context	 of	 this	 project	 the	 term	 is	 used	 to	 describe	 the	

experience	of	what	players	perceive	in	the	game	when	interacting	with	the	audio	

and	visual	representations	and	processes	of	Epiphyte.		

As	 players	 walk	 about,	 they	 seek	 green,	 blue	 and	 orange	 AR	 markers	 found	

amongst	 grass,	 rocks	 and	 trees.	 When	 scanned	 each	 marker	 plays	 a	 unique	

animation	 and	 sound	 on	 the	 player’s	 mobile	 device	 and	 adds	 a	 digital	 ‘seed’	 to	

their	 collection.	 These	 seeds	 accumulate	 on	 the	 screen	 to	 form	 an	 artificial	

ecosystem	with	the	last	seed	collected	having	a	limited	lifespan	–	if	a	player	takes	

too	 long	 to	 reach	 the	 next	 marker	 this	 seed	 may	 die,	 reducing	 the	 size	 of	 the	

players	 collection.	 The	 collection	 of	 seeds	 serves	 as	 a	 record	 of	 the	walk	 of	 the	

player	with	the	seeds	generating	audio	and	visual	responses	that	develop	in	subtly	

and	 complexity	 as	 each	 marker	 is	 discovered.	 Players	 experiment	 with	

combinations	 and	 behaviours	 of	 the	 three	 different	 species	 of	 seeds,	 which	

interact	 with	 each	 other	 in	 different	 ways.	 Seeds	 can	 be	 stacked	 on	 top	 of	 one	

another,	 crossbred	 with	 other	 seeds,	 or	 grown	 into	 larger	 seeds.	 Each	 game	

finishes	after	a	 thirty-minute	walk.	At	 this	 time,	each	player's	collection	of	seeds	

comes	 to	 life	and	 transforms	 into	a	unique	composition	of	sound	and	 image	that	

reflects	their	individual	bushwalk.	Players	form	a	circle	and	take	turns	to	‘play’	the	

unique	artificial	ecosystem	collected	on	their	device.	This	can	also	be	played	as	an	

audiovisual	instrument,	by	tapping	the	on-screen	seeds.		

Seed	Collection	

The	game	begins	when	a	player	finds	the	first	marker	in	the	bushland	and	scans	it	

with	 the	 mobile	 device,	 collecting	 a	 digital	 seed	 to	 activate	 the	 next	 site.	 The	

collected	seeds	are	displayed	as	a	vertical	sequence	on	the	screen	of	the	device	-	

the	 first	 seed	at	 the	base	of	 the	 screen,	 the	 latest	at	 the	 top.	They	are	 interacted	

with	 in	 different	 ways	 by	 the	 players	 via	 rule-based	 organising	 principles	 that	

determine	 how	 the	 seeds	 behave.	 This	 is	 driven	 by	 a	 simple	 generative	 process	

that	also	triggers	audio	and	visual	responses	as	the	seed	collection	evolves.	
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Figure	6:	Digital	seed	collection	example	of	Epiphyte	(2017)	

The	most	 recently	 collected	 seed	 has	 a	 time	 limit	 -	 it	 can	 die	 -	 encouraging	 the	

player	to	add	or	combine	another	seed,	or	extend	its	 lifetime	by	finding	a	 ‘water’	

resource.	 Seeds	 can	 grow,	 expanding	 into	 a	 large	 entity	when	 three	 of	 the	 same	

type	are	collected.	Dependent	on	the	order	collected,	seeds	can	be	crossbred	with	

the	two	separate	characteristics	of	species	of	seeds	combining	into	one.	Seeds	can	

also	 be	 added	 on	 top	 of	 one	 another,	 building	 a	 vertical	 stack	 structure	 as	 it	

develops.	 A	 janken-like	 system	 controls	 how	new	 seeds	 influence	 existing	 seeds	

when	 collected	 (blue	 greater	 than	 green,	 green	 greater	 than	 orange	 and	 orange	

greater	 than	blue).	A	player	may	 focus	on	developing	one	species,	 traversing	 the	

site	specifically	in	search	of	the	group	of	markers	associated	with	those	entities,	or	

aim	to	 take	a	more	exploratory	role	 in	collecting	a	variety	of	seeds.	As	seeds	are	

collected	and	interacted	with,	 the	assemblage	becomes	a	more	striking	organism	

with	 its	sound,	animation	and	colour	 increasing	 in	complexity.	However,	 there	 is	

always	 the	 risk	 of	 this	 organism	 retreating	 and	 fading	 if	 it	 isn’t	 added	 to,	 or	 if	

‘resources’	to	sustain	it	are	not	discovered,	creating	a	sense	of	loss	for	the	player	if	

it	is	not	nurtured.	
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AR	markers	

The	 bushwalk	 is	 remapped	 via	 thirty-nine	 AR	 markers	 temporarily	 integrated	

near	 features	 of	 the	 walk	 -	 trees,	 ferns,	 grasslands,	 streams	 and	 rocks.	 Held	 in	

place	using	natural	cotton	rope,	knots	and	pegs	these	AR	markers	are	both	familiar	

and	 unfamiliar	 in	 the	 bushland	 context.	 They	 are	 familiar	 as	 environmental	

signage	but	have	their	own	unique	code	that	draws	on	existing	practices	and	signs	

in	 non-urban	 environments	 such	 as	 geoglyphs,	 orienteering	 guides	 and	

topographic	symbols.	The	AR	markers	serve	a	number	of	purposes:	redefining	the	

space	 with	 signs	 to	 establish	 a	 cross	 media	 ecology;	 distinguishing	 the	 species	

within	 this	 ecology;	 acting	 as	 navigation	 landmarks	 to	 guide	 players	 as	 they	

traverse	the	space;	and,	finally,	serving	as	readable	signs,	they	also	trigger	changes	

in	the	on-screen	digital	content	of	the	mobile	devices	carried	by	players.	

Two	 types	of	AR	markers	appear	on	 the	bushwalk.	The	 first	 set	of	 twenty-seven	

AR	markers	represent	the	three	distinct	species	that	form	the	ecology	of	Epiphyte	-	

each	 species	 is	 linked	 to	 nine	 markers.	 Although	 grouped	 within	 three	 species,	

each	marker	is	unique	and	clearly	distinguished	by	their	coloured	frame	(orange,	

green,	blue)	and	their	design	(physical	shape,	position	in-situ,	and	graphic	glyph).	

Figure	7:	AR	Marker	of	Epiphyte	
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A	 second	 set	 of	markers	 positioned	 horizontally	 on	 the	 ground	 act	 as	 ‘resource’	

points	for	the	player.	These	nurture	the	digital	seeds	by	extending	their	life	cycle	

and	 trigger	behavioral	 and	aesthetic	 changes.	When	walking,	players	must	make	

decisions	 as	 to	 move	 directly	 to	 the	 next	 marker	 or	 take	 a	 detour	 to	 acquire	

resources.	There	are	two	resources	that	can	be	found	in	the	space	-		a	‘water’	and	a	

‘sun’	resource.	 ‘Water’	sustains	the	current	seed	for	longer,	extending	its	 lifespan	

and	preventing	it	 from	dying.	This	is	needed	on	an	ongoing	basis	–	the	 ‘top’	seed	

can	 die;	 a	 timer	 then	 applies	 to	 the	 next	 seed	 in	 the	 stack.	 ‘Sun’	 will	 cause	 the	

current	 seed	 in	 the	 organism	 to	 grow	 in	 size	 and	 change	 the	 sound’s	 pitch	 and	

volume.	 These	 simple	 interactions	 provide	 variation	 to	 the	 collection	 that 

respond	to	players	actions	and	the	physical	environment.	

Figure	8:	AR	markers	(ground)	of	Epiphyte	
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The	 AR	 markers	 display	 a	 custom-designed	 glyph-like	 graphic,	 with	 each	 one	

linked	to	a	digital	seed	of	the	Epiphyte	ecosystem.	This	visual	connection	between	

the	 digital	 seed	 and	 AR	 marker	 gives	 players	 an	 understanding	 of	 the	 system	

connecting	the	digital	and	physical	worlds.		The	glyphs	on	the	physical	AR	Markers	

operate	 as	 visual	 computer-readable	 codes	 which,	 when	 recognised	 by	 the	

augmented	reality	 software	of	 the	mobile	device,	 activate	 the	digital	 component.	

Rather	 than	 relying	 on	GPS	 coordinates	 to	 connect	 image	 and	 sound	media	 in	 a	

settings	where	mobile	coverage	was	thin,	the	AR	markers	were	well-suited	to	this	

environment.	Acting	as	a	visual	framework	to	anchor	the	generative	processes	of	

the	 digital	 seeds,	 the	 sprite-like	 forms	 reconfigure	 themselves	 differently	 on	 the	

glyphs	 each	 time	 a	 player	 scans	 an	 AR	 marker	 with	 their	 device.	 As	 the	 seeds	

position	themselves	over	the	glyph,	animated	particle	effects	teem	between	them	-	

the	 effects	 increasing	 in	 complexity	 as	 more	 seeds	 are	 gathered.	 These	 effects	

reflect	 the	three	species	 in	their	animation	and	design,	 this	relationship	between	

the	AR	markers	and	the	on-screen	content	is	aesthetically	and	conceptually	linking	

both	the	physical	and	virtual	worlds	of	the	game.	

Figure	9:	AR	marker	overlaid	with	a	digital	seed	(2017)	
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The	 glyphs	 themselves	 were	 designed	 in	 black	 and	 white	 to	 contrast	 with	 the	

coloured	 overlay	 of	 AR	 digital	 seeds.	 The	 design	 of	 the	 glyphs,	 although	 clearly	

digital	with	their	precise	lines	and	repetition,	were	informed	by	a	range	of	earlier	

non-digital	representations	of	nature.	Paul	Klee’s	abstractions	of	the	morphology	

of	 plants	 as	 rhythmic	 grids,	 lines	 and	 circles	 were	 a	 key	 design	 reference.	

Suggestive	 of	musical	 scores,	 works	 such	 as	Cooling	 in	 the	 Garden	 of	 the	 Torrid	

Zone	 (1924)	 and	 Tree	 Nursery	 (1929)	 act	 as	 Klee’s	 personal	 codes	 and	

compositions	 for	 nature.	 Andy	 Goldsworthy’s	 subtle	 but	 striking	 site-specific	

geometric	 assemblages	 using	 natural	 materials	 such	 as	 rocks,	 grass,	 leaves	 and	

water	 evoke	 both	 a	 tension	 and	 a	 connection	with	 their	 settings.	 Goldsworthy’s	

works	 are	 based	 on	 formal	 and	 structured	 compositions	 that	 provide	 a	 strong	

presence	 in	 nature	 while	 also	 senstively	 linking	 with	 the	 colours,	 forms	 and	

conditions	of	the	site.	

Figure	10:	Examples of the AR	marker	designs	of	Epiphyte	

Although	 appearing	 as	 a	 distinctly	 digital	 presence	 in	 the	 natural	 space	 of	 the	

bushland	setting,	 the	glyphs	of	 the	AR	markers	reflect	 the	natural	geometric-like	

forms	of	the	sites,	such	as	the	patterns	made	by	insect	borers	in	fallen	trees	or	the	

waves	of	grass	across	the	clearing.	This	aeshetic	decision	was	also	informed	by	a	

number	 of	 other	 factors.	 Employing	 a	 modular	 motif	 in	 the	 design	 meant	 the	

geometric	 forms	 could	 build	 the	 larger	 shapes	 of	 the	 AR	 markers	 seen	 at	 a	
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distance,	while	also	constructing	the	complex	and	intricate	glyphs	on	the	marker	

base	to	provide	detail	and	interest	when	viewed	in	close	proximity.	The	glyphs	are	

aesthetically	 consistent	with	 a	 cohesive	 visual	 vocabulary	 across	 all	 the	 designs.	

Using	 the	 same	 design	 element	 as	 a	 structural	 and	 visual	 base,	 changing	 the	

number,	position,	rotation	and	so	on	created	variation	and	unique	designs	for	each	

marker.	This	design	 is	also	carried	 into	 the	aesthetic	of	 the	digital	seeds,	making	

the	 relationship	 between	 the	 AR	 marker	 and	 its	 digital	 seed	 apparent	 to	 the	

players.	While	functional	in	activating	the	AR	component,	the	design	of	the	glyph	is	

used	 as	 an	 aesthetic	 opportunity	 to	 construct	 an	 expressive	 and	 distinctive	

presence	 of	 the	 mixed	 reality	 in	 the	 site.	 These	 geometric	 patterns	 signify	

the	 artificial	 ecology	 of	 Epiphyte	 to	 players	 through	 their	 design,	 both	 in	 the	

physical	 and	 digital	 spaces	 of	 the	work.	 As	 such	 the	 design	 serves	 as	 a	mode	 of	

expression	and	method	of	communication	in	the	system.	

The	design	of	 the	AR	markers	was	 a	 significant	 consideration	 given	 the	outdoor	

natural	setting.	With	the	advancements	of	AR	technology	giving	the	ability	to	now	

read	physical	objects	and	materials	when	scanned,	or	not	 rely	on	any	marker	at	

all,	 the	 decision	 to	 design	 and	 utilize	 printed	 AR	 markers	 in	 the	 project	 was	

governed	by	a	number	of	factors.	Given	their	role	as	a	creative	form	of	wayfinding	

signage	 in	 the	 project	 influencing	 players	 navigation	 from	 site	 to	 site	 in	 the	

space,	 it	 was	decided	that	overt	and	sizable	markers	were	necessary.	Informed	by	

the	 robust	 and	 effective	 design	 of	 the	 outdoor	 markers	 used	 in	 noemaflux,	 the	

markers	of	Epiphyte	employed	 a	 similar	 approach.	 The	 backgrounds	 of	 the	 AR	

markers	 are	 made	 of	coloured	corflute,	a	 lightweight	corrugated	plastic	material	

made	 for	 outdoor	 use	 as	 it	 is	 water	 and	 UV	 resistant.	 Markers	 positioned	 in	

particular	windy	positions	in	the	 site	 required	 light	 balsa	 wood	 to	 be	 attached	

to	 the	 back	 of	 the	 corflute	 to	 prevent	 the	 markers	 bending.	 Secured	 in	 the	

setting	using	rope	and	pegs	allowed	them	to	be	temporarily	 installed	 in	the	space	

and	 removed	without	 impact	 to	 the	environment.	 Corflute	 is	 commonly	 used	 in	

the	Dandenong	Ranges	National	Park	in	 seedling	 and	plant	 guards.	The	 coloured	

corflute	 of	 the	AR	markers	 is	 visually	distinct	in	the	space	while	connecting	with	

the	existing	use	of	this	material	in	the	location.	 The	 graphic	 glyphs	 of	 the	 AR	

markers	 were	 printed	 on	 Tyvek,	 a	 recyclable	and	waterproof	material	made	

out	of	polyethylene	 fibers.	This	durable	material	prevented	 the	print	 from	being	

damaged	during	periods	of	rain	or	by	the	moisture	of	nearby	vegetation.	
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Software	

Known	 for	 its	 accessibility,	 Layar	was	an	early	 and	 commonly-used	platform	 for	

developing	augmented	reality	experiences.	However,	Vuforia	was	chosen	 for	 this	

project	 for	 its	 ability	 to	be	 implemented	 in	 the	 game	engine	Unity.	 This	 enabled	

game	design	to	be	integrated	with	AR	to	provide	a	stable	production	pipeline	for	

creating	the	custom-designed	app	of	the	mobile	device.		

Sound	

The	 audio	 of	 Epiphyte	 is	 a	 mode	 of	 expression	 and	 communication	 within	 the	

game.	The	sound	conveys	 the	behaviour	and	responses	of	 the	system	to	provide	

information	 and	 feedback,	 indicating	 changes	 to	 the	 on-screen	 interface	 and	

players	actions	in	the	space.	The	sound	also	evokes	an	ambiance	and	presence	in	

the	site	which	invites	players	into	the	mixed	reality	and	characterizes	the	artificial	

ecosystem	.of	Epiphyte.		

Each	AR	marker	has	a	specific	sonic	attribute	attached	to	it,	allowing	sounds	to	be	

connected	to	particular	sites	within	the	space.	When	a	marker	is	scanned	a	short	

sound	effect	is	triggered	indicating	a	digital	seed	has	been	collected.	The	collected	

seed	generates	an	audio	loop	which	is	played	as	players	move	through	the	space,	

signifying	 which	 seed	 and	 species	 a	 player	 has	 gathered.	 With	 the	 seed	 types	

organised	 into	 three	species	based	on	their	position	 in	 the	 landscape	(High,	Mid,	

Low),	 a	 seed	 collected	 from	a	high	 location	has	high	 frequency	 timbres	and	 thin	

textural	 sounds.	 A	 seed	 collected	 form	 a	 low	 area	 has	 a	 much	 lower	 frequency	

range	 and	deeper	 textural	 sounds.	 	 The	 sound	designer	Rod	Price	used	 a	mix	of	

field	 recordings,	 analogue	machines	and	digital	processes	 to	create	 these	effects.	

Players	 particular	 actions	 control	 their	 audio	 experience	 as	 the	 sound	 evolves	

depending	on	their	walk	and	interaction.		

Players	meet	together	at	the	conclusion	of	the	game	where	their	unique	collection	

of	digital	seeds	remain	on-screen	and	can	either	be	played	as	a	linear	soundtrack	

or	 interacted	 with	 as	 an	 instrument.	 As	 an	 instrument,	 the	 seeds	 can	 now	 be	

played	 by	 tapping	 them,	 triggering	 sound	 loops	 and	 effects.	 In	 this	 capacity,	 the	

seeds	 act	 as	 a	 form	 of	 graphic	 notation	 of	 the	 sounds	 to	 create	 an	 audiovisual	

creative	mapping	of	the	space	and	sonification	of	their	walk.	This	gives	Epiphyte’s	

digital	 world	 a	 distinct	 presence	 in	 the	 physical	 environment	 that	 shapes	

associations	and	meanings	of	the	bush	setting,	the	geographic	location	becoming	a	
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habitat	for	the	digital	entities.	

Mobile	Device	

Players	 are	 provided	 with	 a	 mobile	 device	 that	 allows	 them	 to	 construct	 and	

explore	 the	 artifical	 ecosystem	of	Epiphyte	as	 they	move	 around	 to	 discover	 the	

markers	dispersed	within	the	space.	Five	customised	mobile	devices	are	available	

to	 players;	 in	 some	 playtests,	 some	 shared	 a	 device	 increasing	 the	 number	 of	

participants	who	could	experience	the	work	at	any	one	time.	

Figure	11:	Customised	mobile	device	of	Epiphyte	

The	mobile	devices	used	by	players	were	Apple	iPad	minis,	which	offered	a	larger	

screen	 to	 mobile	 phones	 while	 remaining	 relatively	 light-weight.	 These	 were	

attached	 to	monopods	using	 pivotable	mounting	 brackets	 to	 assist	 the	 player	 in	

holding	 the	device	while	 navigating	 the	 landscape.	The	monopods	 served	 a	dual	

function,	players	could	use	them	as	support	as	a	walking	pole	and	also	shorten	or	

extend	their	length	to	scan	AR	markers	that	were	positioned	lower	to	the	ground	

or	higher	in	the	trees.	

A	portable	Bluetooth	speaker	was	attached	 to	 the	monopod	 in	which	 the	mobile	

device	was	positioned	on	to	amplify	the	sound	in	the	expansive	outdoor	bushland	
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setting.	An	external	speaker	was	preferred	to	headphones	as	it	allowed	players	to	

experience	the	environmental	sounds	of	the	physical	space	(lyrebirds,	wind,	other	

players,	etc)	with	the	digital	audio	of	the	game.	

In	 consideration	 of	 the	 outdoor	 location,	 anti-glare	 screens	 were	 placed	 on	 the	

mobile	 device	 screens	 to	 mitigate	 the	 effects	 of	 the	 sun	 and	 portable	 charging	

devices	 were	 used	 between	 each	 play	 test	 event	 to	 keep	 the	 mobile	 devices	

functioning	without	easy	access	to	power.	

Site	

Located	 40km	 outside	 of	 Melbourne,	 the	 Dandenong	 Ranges	 is	 a	 low	mountain	

range	of	Mountain	Ash,	Mana	gums	and	Stringybark	forests,	its	extensive	walking	

trails	connecting	many	of	 its	dense	 fern	gullies	and	hills.	 	Within	 the	Dandenong	

Ranges	National	Park,	Sherbrooke	Forest	is	a	particularly	compelling	location	with	

some	 of	 the	 tallest	 Mountain	 Ash	 tree’s	 in	 Victoria	 and	 a	 thriving	 habitat	 for	

wildlife.	 Community	 and	 volunteer	 groups	 are	 also	 connected	 to	 the	 site.	

Friends	of	Sherbrooke	Forest	have	worked	with	Parks	Victoria	over	many	years	to	

restore	and	encourage	indigenous	flora	and	fauna,	scout	groups	visit	regularly	to	

learn	about	and	explore	the	outdoors	and	local	kindergartens	commonly	use	it	for	

children’s	 bush	 and	 nature	 play.	 The	 location	 was	 considered	 a	 suitable	 site	 to	

stage	the	first	prototype	of	Epiphyte	for	a	number	of	reasons.		

Having	 long	 been	 a	 place	 of	 interest	 for	 artists,	 such	 as	 renowned	 Australian	

landscape	painters	Arthur	Streeton	and	Tom	Roberts,	Sherbrooke	Forest	has	been	

a	site	of	study	for	its	distinctive	native	features.	Many	of	the	indigenous	artist	Lin	

Onus’s	paintings	were	of	Sherbrooke	Forest	and	he	staged	a	three-month	protest	

camping	 there	 in	 1971	 to	 support	 Aboriginal	 land	 claims.	 Soon	 after	 Onus	 then	

used	 his	 painting	 to	 communicate	 the	 value	 and	 importance	 of	 the	 Dandenong	

Ranges,	it’s	natural	settings	remaining	a	significant	source	of	interest	for	artists.		

A	grassy	site	 just	off	Neumann	Track	 in	Sherbrooke	Forest	was	deemed	a	 fitting	

location	in	which	to	locate	Epiphyte	for	the	reason	that,	as	a	clearing	with	a	natural	

perimeter	of	ferns	and	trees,	it	offered	an	apt	space	that	was	expansive	enough	to	

explore	without	players	intruding	or	damaging	the	surrounding	bushland.	Within	

this	sparsely	forested	area,	players	could	view	the	AR	markers	with	clear	lines-of-

sight	 that	 enabled	 them	 to	 make	 decisions	 on	 which	 route	 to	 take.	 Although	 a	
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relatively	 open	 space,	 it	 is	 scattered	with	 notable	 features	 to	 explore	 -	 towering	

gum	 trees,	 fern	 glades	 and	 expanses	 of	 long	 grasses.	 The	 ‘musicology’	 of	 nearby	

lyrebirds	also	makes	the	site	a	captivating	space.		

The	first	prototype	of	Epiphyte	was	staged	in	this	location	on	30	October,	2016,	at	

the	 experimental	 live	 arts	 festival,	hillsceneLIVE	 2016.	 The	 festival	 program	was	

based	 on	 the	 theme	 ‘mapping	 immediacy’,	 which	 connected	 to	 the	 intentions	 of	

Epiphyte.	 With	 the	 festival	 activating	 a	 range	 of	 abandoned,	 disused	 and	

alternative	 spaces	 in	 the	 Dandenong	 Ranges,	 the	 township	 of	 Mt	 Evelyn	 was	

transformed	 into	 a	 major	 experimental	 arts	 experience.	 While	 the	 three-day	

festival	was	 centred	 in	 the	 town,	 players	were	 transported	 by	 car	 to	 the	 site	 of	

Epiphyte	in	Sherbrooke	Forest.	

As	hillscene	LIVE	encourages	artists	in	a	development	capacity,	the	festival	offered	

an	important	opportunity	in	which	to	test	the	first	prototype	of	Epiphyte	with	the	

public.	Game	design	 is	a	dynamic	process	and	it	 is	vital	 that	 iterations	are	tested	

and	evaluated	and	hillscene	LIVE	was	supportive	of	staging	a	prototype	of	Epiphyte	

for	 this	 purpose.	 The	 intention	 of	 the	 playtesting	 event	 was	 to	 embed	 the	

community	 into	 the	game	design	process	by	seeking	 their	 feedback	 to	 formulate	

the	 most	 effective	 approaches	 to	 developing	 the	 project.	 Four	 play-tests	 were	

conducted	that	involved	approximately	twenty-five	players	from	the	public.		

As	a	 ‘proof-of-concept’,	 the	main	aim	of	the	playtest	was	to	observe	and	evaluate	

the	 functionality	 of	 the	 seed	 collection	mechanic	 in	 the	 field.	Was	 the	mechanic	

engaging?	Could	players	easily	scan	the	AR	Markers	and	collect	a	digital	seed?	Did	

the	 interface	 communicate	 clearly?	 What	 further	 audio	 and	 visual	 feedback	

was	 needed?	 Were	 there	 any	 software	 errors?	 The	 playtest	 also	 served	 as	 a	

study	 on	 the	 behaviour	 and	 experience	 of	 players	 in	 interacting	 with	 this	

mechanic	and	the	broader	 conceptual	 themes	 and	 intentions	 of	 the	 work.	Were	

players	engaged	by	the	 idea?	What	was	 the	experience	of	engaging	with	a	digital	

intervention	 in	 this	natural	 setting?	 Would	 players	 be	 interested	 in	 playing	 the	

game	 again?	 Despite	the	very	basic	form	of	the	prototype,	these		questions	could	

first	be	examined	with	this	public	playtest.	
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Figure	12:	Epiphyte	at	Sherbrooke	Forest	

A	second	prototype	of	Epiphyte	was	staged	in	Birdsland	Reserve,	Belgrave	South,	

on	12	November,	2017,	at	hillscene	LIVE	2017.	Festival	events	and	artworks	were	

based	 in	 and	 around	 the	Birdsland	Environmental	Education	Centre,	 the	 festival	

supporting	a	number	of	environmentally	sustainable	art	practices	that	comprised	

of	mainly	performative	and	live	artworks.	Situated	in	a	bush	setting	within	a	short	

walking	 distance	 from	 the	 Centre,	 three	 playtesting	 events	were	 scheduled	 over	

the	day.	This	took	players	away	from	the	main	activity	of	the	festival	and	into	the	

seclusion	of	a	dense	bush	setting	not	usually	accessible	 to	 the	public.	With	steep	

and	 uneven	 terrain	 in	 parts,	 and	 much	 thicker	 vegetation,	 the	 site	 presented	 a	

different	geographic	setting	than	Sherbrooke	Forest.	However,	this	offered	a	new	

opportunity	and	context	in	which	players	could	experience	the	project.	

With	the	imagery	and	sound	on	the	mobile	device	evolving	in	real-time	according	

to	 players’	 navigation	 and	 interaction,	 Epiphyte	 moved	 away	 from	 pictorial	

depictions	 of	 nature	 to	 explore	 dynamic	 and	 performative	 modes	 of	

representation.	The	game	attempted	 to	 abstract	 the	 complexity	of	 actual	nature,	

drawing	 attention	 to	 the	 limits	 of	 this	 representation	 while	 also	 attempting	 to	

capture	a	notion	of	the	surroundings	as	an	evolving	and	complex	entity.	The	flora	

and	 fauna	 of	 the	 Dandenongs	 have	 distinctive	 adaptive	 characteristics	 and	 this	
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was	harnessed	as	a	strong	motif	in	the	game.	There	is	a	technological	adaptation	of	

AR	 into	 a	 bushland	 setting,	 an	 adaptation	 of	 the	 player	 into	 the	 game	 of	 the	

bushwalk,	and	a	simple	abstraction	of	nature	into	a	digital	system	inspired	by	the	

biological	processes	of	adaptation	situated	in	the	site.		

Figure	13:	Epiphyte	at	Birdsland	Reserve		(2017)	

Both	 playtesting	 events	 involved	 close	 consultation	 with	 Parks	 Victoria	 who	

required	 the	 project	 to	 adhere	 to	 a	 range	 of	 requirements	 before	 issuing	 site	

permits.	 These	 conditions	 included	meeting	 safety	 and	 risk	management	 issues,	

such	as	not	situating	AR	Markers	above	1.5	metres	without	a	working	with	heights	

qualification,	and	having	a	first	aid	kit	on	site	at	all	times.	Sensitivity	to	the	habitat	

was	 crucial,	 with	 players	 instructed	 not	 to	 enter	 deeply	 forested	 areas,	 no	

vegetation	to	be	removed	or	damaged,	no	fauna	disturbed,	no	materials	or	rubbish	

left	in	the	site,	and	the	players	and	audience	complying	with	any	further	directions	

from	a	Parks	Victoria	officer.	Public	 liability	 insurance	was	required	 for	early	 in-

situ	 testing	 and	 organised	 with	 hillscene	 LIVE	 festival	 for	 the	 public	 playtest	

events.	

In	 summary,	 the	mixed	 reality	 bushwalk	 of	Epiphyte	 used	 location-based	AR	 for	

players	 to	 activiate,	 grow	 and	 sustain	 an	 artificial	 ecosystem	 in	 a	 simple	 game.	
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Given	 the	 complex	 challenges	 of	 AR	 in	 an	 outdoor	 natural	 environment,	 ,	 an	

iterative	process	of	 testing	and	evaluating	 the	project	was	 critical	 in	discovering	

feasible	 and	 engaging	 strategies	 for	 its	 design.	 The	 research	 offers	 a	 new	

framework	 for	 designing,	 experiencing	 and	 evaluating	mixed	 realities	 in	 natural	

environments	 -	 specifically	 examining	 the	 challenges	 and	 opportunities	 for	

engendering	contemplative	forms	of	play	using		location-based	AR.		

4.3	Play	Design	Principles	

This	 section	presents	 a	 framework	 for	 the	design	of	 location-based	AR	games	 in	

bushland	and	forest	contexts.	Epiphyte	serves	as	a	case	study	to	demonstrate	the	

five	play	design	principles	in	practice.	These	principles	are	evaluated	and	analysed	

via	 the	 conceptualisation,	 implementation	 and	 evaluation	 of	 a	 series	 of	 design	

prototypes	 tested	 in	 the	 field.	 Three	main	 themes	 are	 explored	 in	 the	 practice-

based	 research:	 mixed	 realities,	 contemplative	 play,	 and	 bush	 walks,	 with	

relationships	established	between	 these	 three	 themes	demonstrated	via	 the	play	

design	principles.	

This	framework	is	not	a	prescriptive	or	formulaic	model,	rather	it	is	intended	as	a	

flexible	and	preliminary	set	of	principles	to	 identify	and	approach	the	challenges	

and	 opportunities	 for	 staging	 contemplative	 play	 with	 AR	 in	 a	 natural	

setting.	 Although	 modeled	 from	 a	 specific	 project,	 this	 framework	 is	

applicable	 and	adaptable	 to	 broader	 practice	 and	 will	 continue	 to	 evolve	

as	 technologies,	approaches	and	understandings	develop.	

With	 digital	 games	 now	 experienced	 away	 from	 indoor	 and	 confined	 spaces	

and	growing	study	into	the	role	of	play	in	place-making	practices	in	public	spaces,	

this	 framework	 aims	 to	 inform	 the	 use	 mixed	 realities	 to	 re-imagine	 bushland	

settings.	The	 related	 practice	 examined	 in	 Chapter	 2	 of	 this	 exegesis	 highlighted	

creative	projects	 situated	 in	 remote,	 wild	 or	 natural	 settings,	 however	 without	

existing	works	 using	 AR	 in	 the	 specific	 context	 of	 this	 research,	 this	 framework	

aims	 to	 inform	 practice	 in	 this	 developing	 space.	 The	 set	 of	 principles	 are	

intended	 to	 guide	 pervasive	 media	 and	 game	 designers	 and	 scholars	 in	

understanding	 and	developing	 creative	 practice	 that	 employs	 location-based	 AR	

in	 natural	 settings.	The	 framework	 is	 intended	 to	 support	 future	 projects	 and	

research	 to	 open	 up	further	inquiries	within	this	field.	
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Play	design	principle	1:	Augmenting	the	bushwalk	

Humans	(and	animals)	 interpret	 their	surroundings	 in	many	complex	ways,	with	

wayfinding	 encompassing	 the	 cognitive,	 social	 and	 corporal	 means	 to	 orientate	

and	 navigate	 ourselves	 within	 an	 environment	 (Symnonds,	 Brown	 &	 Lo	 Iacono	

2017).	Wayfinding,	particularly	 in	urban	 contexts,	 is	 often	aided	by	maps,	 visual	

aids,	 directional	 symbols	 and	 signage	 (Lynch	 1960).	 In	 natural	 environments	

trails,	 landmarks	 and	 features	 are	 also	mediated	with	 navigation	 tools	 that	 link	

people	 to	 locations.	 While	 these	 aids	 are	 often	 employed	 for	 utilitarian	 or	

informational	purposes,	the	basis	of	the	approach	to	Epiphyte	is	the	nature	trail	or	

bush	 walk.	 Many	 bush	 walks	 are	 extended	 and	 remote	 experiences	 requiring	

extensive	 planning	 (supplies,	 equipment,	 footwear	 etc)	 and	 skills	 (navigation,	

fitness,	first	aid	etc).	However	the	bush	walks	of	Epiphyte	are	accessible	and	gentle	

explorations	 of	 local	 environments.	 The	 bush	 walks	 do	 not	 have	 a	 specific	

destination,	these	are	open	and	non-linear	experiences.	

AR	Markers	were	positioned	throughout	bushland	to	transform	sites	into	locations	

for	 the	 game	 and	 signal	 the	 digital	world	 of	Epiphyte,	 players	 scanning	 these	 to	

access	 and	 evolve	 its	 artificial	 ecosystem.	 The	 aim	 of	 augmenting	 a	 natural	 site	

with	a	game-like	information	layer	was	to	create	an	experience	of	a	nature	walk	in		
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engagements	in	this	location.	

Early	 development	 of	 Epiphyte	 centered	 on	 testing	 this method	 for	 encoding	

the	 landscape.	This	required	extensive	experimentation	with	AR	software,	design	

and	materials	 in	 developing	proof-of-concepts	 tested	 in	 various	 natural	 contexts	

such	 as	 parks,	 gardens	 and	 bush	 settings.	 A	 relationship	 between	 AR	

Markers,	 the	mobile	 device	 and	 the	 player	was	 established	which	 attempted	 to	

blend	 different	modes	 of	 physical	 and	 virtual	 experiences	 in	 this	 space.	 This	

inquiry	 resulted	 in	 the	 creation	 of	 the	 first	 prototype	 playtested	 in	 Sherbrooke	

Forest,	 Kallista	 as	 part	 of	 the	hillsceneLIVE	 2016	 festival.	 Intended	 as	 a	 playable	

demonstration	to	test	the	relations	 between	 the	 bushland	 and	 the	 digital	 system	

with	 players	 in-situ,	 the	 prototype	 featured	 the	 core	 mechanic	 of	 the	 seed	

collection	to	evaluate.		

This	 seed	 collection	 had	 a	 number	 of	 aspects	 that	 required	 testing.	

When	 collecting	 seeds	 some	 combinations	 added	 to	 the	 artificial	 ecosystem	

more	 than	 others	 in	 a	 janken	 style	 (rock-paper-scissors)	 relationship:	 Green	 >	

Orange	 >	 Blue.	 Players’	 navigation	 was	 also	 influenced	 by	 the	 mechanic	 of	 the	

limited	 life-span	of	the	 seeds,	 alternating	 between	 a	 sauntering	 wander	 to	 a	

quicker	 pace	 when	 seeking	 a	 fertile	 ‘resource’	 marker	 to	 replenish	 seeds.	

Players	 decided	 the	 best	 route	 to	 find	 this	 resource	 or	 discover	 another	 AR	

Marker	 while	 assessing	 the	 diminishing	 life	 of	 their	 digital	 seed,	 their	

attention	 shared	 across	 the	 virtual	world	 and	 their	 own	 position	 within	 the	

bush	 setting.	 Within	 the	 expansive	clearing	of	Sherbrooke	Forest,	players	often	

criss-crossed	 each	 other	 in	 the	 space,	 often	 pausing	 to	 share	 their	 developing	

collection	 of	 seeds	 and	 advising	 on	 nearby	 locations	 of	 any	 much	 needed	

‘resource’	markers.	

Informed	 by	 a	 study	 of	 the	 behaviour of	 players	 of	 the	 first	prototype,	 the	

second	 prototype	 staged	 at	 the	 hillsceneLIVE	 2017	 implemented	

refinements	 to	 existing	 features	 and	 also	 integrated	 new	 elements	

including	 an	expansion	of	 the	 janken-style	seed	collection	with	a	cross-breeding	

addition.	This	 allowed	 players	 to	 combine	 two	 seeds	 via	 scanning	different	

species	 of	 AR	markers	 to	 create	 even	more	 striking	 audio	 and	 visual	responses	

as	 they	 walked	through	the	site.	 	Although	 taking	 some	 visual	 cues	 from	 the	

environment,	 the	 markers	 were	 deliberately	 distinctive	 and	 vivid	 against	

the	 subtle	 colours	 of	 the  bush.		
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Playtesting the two design prototypes provided an opportunity to analyze the 

player experience of the augmented bushwalk. While the first prototype 

presented a basic technical framework for augmenting a bushwalk and 

confirmed player interest and engagement with navigating a digitally mediated 

bush site, a number of software, interface and gameplay issues were identified. 

These centred on how the digital and material elements of Epiphyte could more 

strongly relate to one another and the site, particularly through greater audio 

and visual feedback to communicate the system and meaning of the game. 

The	 revised	 version	 of	 the	 project	 staged	 in	 Birdsland	 connected	 players	 to	 the	

site,	game	and	each	other	as	a	more	cohesive	experience.	In	situating	Epiphyte	in	a	

new	location	 for	 the	hillsceneLIVE	2017	 festival,	 the	uneven	topography	and	thick	

shrubland	 of	 the	 site	 presented	 new	 issues	 in	 guiding	 players	 through	 the	 space.	

Unlike	 the	 open	 clearing	 within	 Sherbrooke	 Forest,	 this	 more	 sprawling	

bush	 setting	 meant	 the	 physical	 scope	 and	 boundaries	 of	 the	 intervention	

were	 not	 immediately	 clear	 to	 the	 players	 and	 could	 only	 be	 revealed	 through	

roaming	 deep	 into	 the	 site.	 This	 emphasised	 the	 importance	 of	 locating	 the	

AR	 markers	 in	 a	 way	 that	 was	 not	 too	 sparse	 or	 spread	 out	 over	 far	

distances	 to	 indicate	 the	 ‘play	 space’	 of	 the	 experience	 to	 the	 players.	 The	

denser	 bush	 also	 afforded	 a	 more	 solitary	 experience	 of	 the	 walk	 as	 players	

were	 less	 visible	 to	 one	 another.	 However	 the	 role	 of	 audio	 in	 this	

context	 became	 crucial,	 players	 becoming	 aware	 of	 each	 others	 proximity	

even	 while	 out	 of	 view	when hearing	 the	 sound	 effects	 of	 another’s	

mobile	 device.	 In	 these	moments,	 players	 were	 keen	 to	 exchange	 tips	 and	

questions	 before	 resuming	their	walks.		

The	 location	 of	 the	 markers	 was	 determined	 not	 only	 to guide	 the	 gameplay	

but	the	 accessibility	 and	 safety	 of	 the	 terrain	 and	 the	 lighting	 conditions	 of	 the	

site.	With	 sun	 glare	 reflecting	 on	 the	 surface	 of	 the	 AR	 markers	 and	

effecting	 their	 readability	 by	 the	 mobile	 device,	 each	 marker’s	

placement was	 assessed	 for	 favorable	 conditions.	 Wind	 also	 caused	

nearby	 vegetation	 and	 branches	 to	 cast	 shadow	 on	 the	 markers,	

emphasising	 the	 challenge	 of	 a	 constantly	 changing	 environment	 in	

designing	 an	 AR	 mediated	 bushwalk.	 This	 was mitigated	 via attentively	

positioning	 the	 markers	 and	 the	 application	 of	 anti-glare	 protectors	 on	

the	 mobile	 device.	
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While the janken-style system could result in replacing	 a	 collected	 seed	 with	

another,	 the	 cross-breeding	 addition	 gave	 a	 greater	 accumulative	 effect	 to	

reinforce	 a	 growth	 analogy.	 The	 strategy	 of	 embedding	 AR	 Markers	 in	 the	

physical	 space	 of	 the	 bushland	 was	 effective	 as	 a	 functional	 and	 aesthetic	

connection	 between	 the	 digital	 system	 and	 the	 players.	 As	 wayfinding	devices	

they	shifted	 the	walking	practices	of	 this	 setting,	 the	 journey	becoming	a	playful	

experience	 in	 navigating	 the	 space. The	 prototypes	 demonstrated	

augmenting	 a	 bushwalk	 coupled	 the	 player	 to	 the	 site,	 players	 connecting	

and	 relating	 locations	 in	 accordance	 with	 the	 goals	 and	 experiences	 generated	

by	the	game.		

Play	design	principle	2:	Reflective	interaction	in	nature	

One	of	 the	key	aims	of	Epiphyte	was	 to	enact	 reflective	 forms	of	 interaction	 that	

shifted	 away	 from	 many	 of	 the	 conventional	 fast-paced	 tropes	 sometimes	

associated	 with	 games.	 With	 the	 bushwalk	 a	 widely	 recognised	 ritual	 for	

contemplation	 in	 Australia,	 the	 interactivity	 intended	 to	 set	 the	 conditions	 for	

contemplative	 play.	 Recognising	 the	 context	 of	 the location,	 this	 reflective	

experience	aimed	 to	encourage	attentive	engagement	of	 the	game	space	and	 the	

natural	environment	in	which	it	was	situated.	
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This	was	 facilitated	via	 three	main	modes	of	 interactivity,	each	mode	supporting	

and	connecting	the	different	components	of	the	mixed	reality.	The	first	mode	was	

enacted	when	a	player	found	an	AR	marker	in	the	bush	and	scanned	it	with	their	

mobile	 device	 to	 collect	 a	 digital	 seed.	 In	 this	 AR	 mode,	 the	 on-screen	 stack	 of	

previously	collected	seeds	disperses	and	anchors	to	various	points	of	the	glyph	of	

the	AR	Marker.	This	augmented	content	is	mapped	in	3D	space,	adjusting	itself	to	

the	 physical	 position	 of	 the	 player.	 Teeming	 patterns	 of	 visual	 responses	 flow	

between	the	digital	seeds	with	the	size,	sound,	velocity,	shape	and	colour	of	these	

effects	linked	to	each	species	of	the	artificial	ecosystem.	A	greater	number	of	seeds	

collected	results	 in	more	complex	and	richer	effects.	Players	also	 interacted	with	

these	 entities	 via	 touch	 gestures,	 controlling	 their	 movement	 and	 behaviour	

before	releasing	them	again	to	resume	their	initial	paths	between	the	seeds.	These	

AR	effects	were	created	by	a	basic	generative	system	that	produced	variation	and	

aimed	 to	 captivate	players	 in	a	 similar	 capacity	 to	what	 environmental	 theorists	

Rachel	 and	 Steven	 Kaplan	 refer	 to	 as	 ‘soft’	 fascinations.	 These	 are	 described	 as	

processes	and	patterns	in	nature	such	as	cloud	formations	or	the	motion	of	leaves	

that	attract	and	hold	people’s	attention,	but	don’t	require	an	effort	to	engage	with.	

This	partial	absorption	 leaves	 space	 for	other	 thoughts	 and	 reflection	 (Kaplan	&	

Kaplan	1995).		

Figure	14:	Example	of	a	visual	effect	of	Epiphyte	



73 

The	 second	 mode	 of	 interaction	 is	 the	 movement	 of	 players	 walking	 from	 one	

point	 to	 another.	When	 a	 player	 stops	 scanning	 the	 AR	Marker,	 the	 experience	

transforms	 as	 the	 player	 resumes	 their	 walk.	 The	 focus	 returns	 to	 the	 physical	

environment	with	the	visual	and	audio	responses	of	the	screen	interface	reducing	

to	the	core	component	of	the	vertical	stack	of	seeds.	This	shift	in	attention	allowed	

the	highly	sensory	activity	of	walking	to	connect	players	back	to	the	landscape	as	

they	 again	 experienced	 the	 smells,	 sounds,	 textures	 and	 views	 of	 their	

surroundings.	 If	 after	 a	 period	 of	 time	 a	 AR	marker	 was	 not	 discovered,	 sound	

from	 the	mobile	 device	 indicated	 the	most	 recently	 collected	 seed	 needed	 to	 be	

replenished	 with	 a	 ‘resource’.	 Visually,	 this	 was	 conveyed	 by	 the	 seed	

progressively	 losing	 its	 form	 and	 eventually	 disappearing	 from	 the	 top	 of	 the	

stack.	 With	 the	 interaction	 dependent	 on	 players’	 mobility	 in	 the	 site,	 walking	

became	 a	method	 of	 re-mixing	 dependent	 on	 players	 decisions	 and	 inclinations.	

Players	 would	 often	 pause	 and	 consider	 what	 they	 were	 going	 to	 do	 next,	

reflecting	on	 their	position	within	 the	environment	 itself	 and	 the	game.	Without	

set	 paths	 or	 needing	 to	 follow	 one	 location	 to	 the	 next	 the	 walks	 were	 an	

exploratory	 form	 of	 interaction	 and	 encouraged	 an	 active	 engagement	 with	 the	

surroundings.	With	the	on-screen	sound	and	visual	effects	changing	in	accordance	

with	navigation,	players	inhabited	a	newly	constructed	space	that	was	assembled	

as	they	moved	through	this	mixed	reality.	

The	 third	 mode	 is	 experienced	 at	 the	 completion	 of	 the	 walk,	 with	 players	

reconvening	 at	 the	 starting	 point	 of	 the	 game	 to	 share	 their	 collection	 of	 digital	

seeds	with	other	players.	As	each	seed	has	data	attached	to	it	that	has	tracked	its	

size,	type,	and	life,	the	collection	acted	as	an	audio	and	visual	record	or	notation	of	

players	walks	and	interactions	within	the	site.	Players	form	a	circle	and	take	it	in	

turns	to	‘play’	their	unique	artificial	ecologies	gathered	on	their	device.	These	can	

be	 interacted	 with	 as	 an	 audio	 and	 visual	 instrument,	 players	 tapping	 the	 on-

screen	 seeds	 to	 trigger	 effects	 and	 performing	 their	 walk	 as	 an	 interactive	

composition.	 The	 collection	 is	 also	 played	 as	 a	 linear	 sequence,	 the	 sound	 and	

visual	effects	of	each	seed	 triggered	one	after	 the	other	as	a	 type	of	graphic	and	

audio	notation	of	 their	walk.	This	mode	was	designed	 to	encourage	 reflection	of	

players	individual	bush	walks	within	the	shared	experience	of	the	mixed	reality.	
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Figure	15:	Conclusion	of	Epiphyte	at	Sherbrooke	Forest		(2016)	

Evaluating	these	reflective	modes	of	interaction	with	players	in	the	field	offered	an	

understanding	 of	 the	 processes	 and	 behaviour	 that	 were	 constituted	 in	 the	

experience.	In	establishing	the	game	as	an	exploratory	experience,	it	required	time	

- inviting	a	inquisitive	tinkering	with	the	system	as	players	oriented	themselves	to

the	mixed	reality.	A	player	described	this	stage	as	a	balance	between	serendipity	

and	 intent	 as	 they	 alternated	 between	 a	 deliberate	 sense	 of	 control	with	 a	more	

open	 and	 exploratory	 approach.  A player observed “I enjoyed that the work 

demanded some creativity and effort from me in how I 'composed' the colours of 

the seeds.” Many	 players	 expressed	 a	 kind	 of	 reverie	 in	 navigating	 the	

landscape	to	progressively	generate	the	artificial	ecosystem,	slowly	collecting	 and	

nurturing	 their	 digital	 seeds.	 When	 one	 was	 collected	 a	 player	 commented	

that	they	enjoyed	pausing	and	asking	themselves	questions	about	the	seed	 –	 What	

is	 this?	Where	 did	 it	 come	 from?	What	 will	 it	 do	 now	 that	 I	 have	collected	 it?

In	constructing	this	artificial	ecosystem	players	experimented	with	 its	behaviours	

and	 responses that cultivated	 a	 protective	 attachment	 to	 their	 seed	 collection.	

This	 interaction	 linked	 players	 to	 both	 the	 physical	 location	 and	 the	 constructed	

world	 of	 the	 mixed	 reality,	 a	 player	 commenting	 that	 collecting	 digital	 seeds	

with	 the	mobile	 device	 did	 not	 distract	 or	 detract	 from	 the	 appreciation	 of	
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natural surroundings.	 The	 progressive	 revealing	 of	 the	 mixed	 reality	 enabled	

associations	 and	 interpretations	 to	 emerge	 as	 this	 engagement	 with	 the	

setting	 was	 a	 new	 experience.	 Given	 the	 work	 was	 still	 under	

development	 as	 a	 prototype,	 opportunities	 for	 improved	 usability	 and	

feedback	 to	 more	 strongly	 link	 communication	 and	 meaning	 were	 noted.	

However	 the	 playtests	 indicated	 these	 modes	 of	 interaction	 engendered	 a	

reflexive	 and	 attentive	 engagement	 within	 the	 mixed	 reality.	 This	 evaluation	

also	 encompassed	 not	 only	 the	 digital	 system	 but	 the	 relationships	 and	

interactions	 between	 players	 in	 the	 space.	 The	 modes	 of	interaction	 afforded	

both	 solitary	 and	 social	 experiences	 within	 the	 game.	 Although	 the	

mediated	 bushwalk	 was	 predominantly	 undertaken	 as	 a	 solitary	 experience	

by	 players,	 some	 preferred	 playing	 as	 pairs	 by	 sharing	 a	 mobile	 device.	 Many	

walkers	would	also	seek	each	other	out	 in	 the	space	 to	exchange	questions	and	

insights.	 This	 shared	 experience	was	 also	 emphasised	 by	 players	 beginning	and	

finishing	the	game	together	as	a	collective	group.	Meeting	together	at	the	start	of	

the	 game,	 players	 introduced	 themselves	 to	 one	 each	 other,	 and	 the	 modes	 of	

interaction	were	outlined	to	convey	the	aims	of	the	game.		

Figure	16:	Introduction	of	Epiphyte	at	Birdsland	Reserve		(2017)	
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Figure	17:	Conclusion	of	Epiphyte	at	Sherbrooke	Forest		(2018)	

At	 the	 completion	 of	 the	walk,	 players’	 experiences	 of	 engaging	with	 the	mixed	

reality	were	shared	with	the	group	as	they	showed	each	other	their	collection	of	

digital	 seeds	 gathered	 on	 their	 mobile	 device.	 Although	 the	 audiovisual	

composition	 was	 not	 implemented	 in	 the	 first	 prototype,	 players	 compared	 the	

unique	 visual	 combinations	 of	 seeds	 they	 had	 constructed	 via	 their	 bushwalk.	 A	

player	commented	“All	together	it	gave	me	a	feeling	of	being	a	hunter	gatherer	and	

returning	 to	 the	 group	 with	 my	 finds	 was	 a	 nice	 feeling	 too.”	 With	 the	 second	

prototype,	 sharing	 the	 audiovisual	 composition	 provided	 a	 transition	 out	 of	 the	

game	and	a	sense	of	completion	to	the	experience.	
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Play	design	principle	3:	Pervasive	mixed	reality	for	exploration	

Epiphyte	aimed	to	encourage	an	exploration	of	a	pervasive	mixed	reality	within	a	

natural	setting.	The	conjoining	of	a	bushwalk	with	an	AR	system	turned	the	space	

into	a	coded	landscape,	with	players	interpreting	the	site	through	their	navigation.	

While	a	number	of	mixed	reality	works	are	gallery-based,	Epiphyte	 is	a	pervasive	

experience	 with	 the	 gaming	 experience	 situated	 in	 the	 real-world.	 In	 a	 similar	

manner	to	Bartle’s	(1996)	 ‘explorer’	play	style	 in	 interacting	with	the	world,	and	

Flynn’s	 (2003)	 account	 of	 the	 pleasure	 of	 navigating	 game	 spaces,	Epiphyte	was	

designed	 to	 harness	 walking,	 movement	 and	 exploration	 in	 support	 of	 a	

spatialized,	contemplative	experience.	This	exploratory	motif	also	drew	on	Melissa	

Harper’s	 (2007)	 description	 of	 a	 bushwalk	 as	 a	 mode	 of	 discovery,	 and	 a	

heightened	engagement	with	nature	from	within	the	landscape	itself	as	navigation	

through	 the	 bush	 setting	 of	 Epiphyte	 directly	 determined	 how	 the	 artificial	

ecologies	 evolved.	 Offering	 a	 playful	 way	 to	 represent	 the	 site,	 the	 artificial	

ecosystem	operated	as	an	interactive	audiovisual	cartography	of	the	walk.	

Whilst	some	may	argue	that	a	walk	in	the	Australian	bush	is	an	effective	way	to	get	

away	from	technology,	embedding	the	site	with	a	mixed	reality	was	intended	as	an	

enticement	 for	 those	who	 primarily	 engage	with	 virtual	 worlds	 to	 experience	 a	

nature	walk.	For	those	that	already	spend	time	in	natural	settings,	the	aim	was	to	
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harness	 the	 transformative	 and	 playful	 potential	 of	 digital	 media	 to	 offer	

alternative	ways	of	engagement,	understanding	and	 interaction	 in	 these	settings.	

In	exploring	the	characteristics	and	features	of	the	Australian	bush	as	a	space	for	

interaction,	it	was	critical	to	consider	this	context	in	constructing	the	mixed	reality	

experience.	 The	 game	 abstracts	 aspects	 of	 the	 natural	 environment	 via	 their	

simulation	 -	 for	 example,	 the	 collection	 of	 digital	 ‘seeds’	 which	 are	 physically	

carried	 from	 one	 site	 to	 the	 next	 in	 the	 bushwalk	 is	 a	 simple	 metaphor	 of	 the	

actual	processes	of	local	flora	that	occur	in	the	natural	environment.	This	abridged	

abstraction	was	a	 feasible	approach	 in	 the	prototype	given	the	 limited	resources	

and	 time	 available	 and	 the	 simple	 motif	 of	 a	 ‘seed’	 had	 advantages	 in	

communicated	the	gameplay	to	players.	However	it	was	noted	the	complex	digital	

ecologies	and	artificial	life	experiments	explored	by	artists	such	as	Jon	McCormack	

would	provide	a	more	subtle	and	sustained	interaction	for	future	iterations.		

The	 first	 prototype	 demonstrated	 the	 feasibility	 of	 connecting	 a	 bushwalk	 to	 a	

digital	 system	by	 embedding	 layers	 of	 data,	 signs	 and	 symbols	 into	 the	 physical	

space.	The	set	of	AR	markers	inscribed	into	the	bush	acted	as	the	physical	means	

of	 accessing	 the	 artificial	 ecosystem	 of	 Epiphyte.	 The	 use	 of	 mobile	 devices	 to	

interact	with	these	markers	enabled	players	to	move	through	their	surroundings	

as	 a	 navigable	 mixed	 reality	 space.	 Without	 providing	 a	 map	 indicating	 the	

location	of	the	markers,	players	were	encouraged	to	search	and	wander.	As	each	

marker	was	discovered,	the	digital	seeds	progressively	assembled	on	the	player’s	

mobile	device.	This	linked	the	player’s	experience	to	their	position	and	movement	

within	 the	 landscape.	 The	 second	prototype,	 played	within	 a	 shrubland	 of	 gums	

trees	 in	Birdsland	Reserve	also	employed	 this	 framework	and	demonstrated	 the	

system	 could	 be	 adapted	 to	 other	 sites	 with	 consideration	 of	 particular	

characteristics,	 context	 and	 affordances.	With	 players	 roaming	 a	 diverse	 terrain	

(rocky	 outposts,	 grasslands,	 dense	 shrub,	 etc),	 the	 markers	 were	 deliberately	

placed	as	navigational	‘breadcrumbs’	to	lead	players	to	specific	points	of	view	and	

features	 of	 the	 landscape.	 This	 spatial	 organisation	 and	 structure	 of	 the	 game	

framed	 the	 movement	 of	 the	 player,	 both	 the	 landscape	 and	 the	 artificial	

ecosystem	revealing	themselves	through	the	process	of	navigation.	The	work	also	

invited	a	closer	study	of	specific	points-of-interest	in	the	site,	and	each	of	the	three	

species	of	Epiphytes	artificial	 ecosystem	was	 connected	 to	different	 layers	of	 the	

forest:	orange	markers	with	the	understory	of	tree	trunks;	blue	markers	with	the	

forest	floor;	and,	green	markers	with	the	canopy	of	leaves	and	vegetation.	Orange	
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markers	 were	 physically	 positioned	 around	 1.4	 metres	 to	 the	 players,	 blue	

markers	were	positioned	low	to	the	ground,	and	the	green	markers	were	situated	

higher	 in	 the	 trees.	 The	 ‘resource’	markers	were	 positioned	 horizontally	 on	 the	

ground,	 not	 immediately	 visible	 unless	 in	 close	 proximity	 while	 walking	 to	 a	

location.	With	 the	mobile	device	 fastened	 to	monopods,	players	 could	adjust	 the	

length	 of	 the	 device	 to	 reach	 the	 AR	markers	 –	 looking	 up,	 across	 and	 down	 in	

understanding	 the	 landscape.	 These	 performative	 actions	 by	 players	 invited	 a	

awareness	 and	 engagement	 with	 the	 site,	 the	 game	 staging	 alternative	 means	

to	apprehend	the		environment.	

For	 the	 players,	 the	 bush	 site	 was	 either	 an	 unfamiliar	 location	 or	 a	 commonly	

visited	 one	 that	 they	 were	 keen	 on	 experiencing	 in	 a	 new	 way.	 One	 player	

commented	“I'd	say	the	thing	that	I	felt	most	was	a	sense	of	adventure,	a	new	way	

of	 experiencing	 a	 place	 that	 is	 beautiful	 but	 perhaps	 taken	 a	 little	 for	 granted.”	

Another	player	reflected,	“As	an	avid	bushwalker,	the	project	offered	a	new	way	to	

experience	 a	 familiar	 activity	 and	 environment.”	 As	 a	 constructed	 world,	 the	

encoded	 landscape	 became	 a	 particular	 way	 of	 seeing,	 representing	 and	

experiencing	the	bush	setting.	The	representation	of	nature	in	art	has	long	been	a	

significant	 aesthetic,	 political	 and	 cultural	 form	of	 expression.	 In	 this	project	 the	

natural	 setting	 of	 the	 bushwalk	 was	 represented	 in	 an	 alternative	 way	 to	

traditional	depictions	of	the	bush	-	not	as	a	pictorial	representation	but	a	real-time	

audio	and	visual	experience	within	the	site	itself	unique	to	each	player.	The	use	of	

AR	on	mobile	devices	enabled	players	navigation	to	be	integral	to	the	experience	–	

movement	creating	and	defining	the	space	and	context	of	the	work,	guided	by	the	

games	 modes	 of	 interaction.	 This	 created	 a	 playful	 spatial	 engagement	 as	 the	

gameplay	 manifested	 itself	 as	 a	 form	 of	 dynamic	 and	 performative	 mapping	

represented	 by	 the	 players	 seed	 collections.	 Players	 also	 created	 their	 own	

cognitive	 map	 as	 they	 walked	 through	 the	 space.	 Farman	 (2013)	 explains	

cognitive	maps	are	not	based	on	predefined	geography	but	a	mental	interpretation	

of	a	site	consisting	of	“...collecting,	organising,	storing,	recalling	and	manipulating	

spatial	 information.”	 In	 Epiphyte	 this	 mapping	 emerges	 from	 the	 framework	

established	 by	 the	 game,	 players	 deciding	 on	 their	 individual	 routes	 within	 the	

parameters,	rules	and	system	of	the	gameplay.	

The	 augmentation	 re-orientated	 their	 way	 of	 seeing,	 players	 noting	 how	 the	

intervention	 enabled	 shifts	 between	different	 points	 of	 focus	 and	 interest	 of	 the	
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bushwalk.	 Some	 players	 searched	 widely	 for	 the	 outer	 boundaries	 of	 the	 work,	

others	were	drawn	towards	features	and	landmarks	in	more	immediate	proximity.	

In	 this	 way,	 the	 markers	 ‘activated’	 the	 space	 by	 drawing	 players	 to	 various	

locations	within	 the	site.	 Invited	to	explore,	players	observed	close	details	 in	 the	

environment	 that	may	 have	 gone	 unnoticed	 (ie,	 animal	 droppings	 indicating	 an	

animal	habitat,	collections	of	fungi,	etc)	as	well	as	being	guided	to	more	expansive	

views	 and	 features	 (trees,	 terrain,	 etc).	 The	 distribution	 of	 the	 AR	markers	was	

critical	 to	 this	experience.	These	were	positioned	 in	clear	view	within	 the	 line	of	

sight	 and	 designed	 to	 have	 a	 strong	 presence	 in	 the	 space	 to	 facilitate	 player	

choices	 in	 navigating	 the	 site.	 Positioning	 them	 near	 distinctive	 features	 also	

enabled	players	to	detect	patterns	of	where	the	markers	were	most	likely	located,	

and	thus	learn	to	‘read’	the	landscape.	However,	those	players	preferring	an	open-

ended	 approach	 in	 the	 game	 speculated	 that	 a	mix	 of	 less	 overt	markers	would	

encourage	 a	 more	 exploratory	 engagement	 with	 the	 space.	 One	 player	 also	

suggested	 the	 relationship	 between	 the	 markers	 and	 their	 placement	 in	 the	

landscape	needed	to	be	connected	more	meaningfully,	such	as	the	water	resource	

markers	 located	 near	 a	 creek.	While	 the	 playtest	 sites	 did	 not	 feature	 bodies	 of	

water	to	allow	this	relationship,	locations	with	greater	geographic	diversity	would	

heighten	the	connection	with	the	nature	metaphors	and	abstractions	of	Epiphyte.	

Decisions	 on	 the	 spatial	 organization	 of	 the	AR	markers	was	 a	 balance	 between	

assessing	conditions	for	their	readability,	consideration	of	the	sites	environmental	

affordances	and	constraints	and	establishing	the	modes	of	the	interaction.	

Staging	the	mixed	reality	in	an	expansive	physical	space,	exploration	was	intrinsic	

to	 the	 motivations	 of	 players.	 A	 player	 commented	 “I	 particularly	 enjoyed	 the	

physical	walk	 it	 took	me	on	and	the	discovery	of	a	 location	I	might	not	normally	

seek	out	or	visit.	As	I	played	I	found	myself	surprised	and	naturally	smiling.”	This	

experience	 is	 suggestive	of	Flynn’s	 (2003)	analysis	of	 the	pleasure	of	navigation.	

Redefining	players	navigation	through	the	pervasive	mixed	reality	enabled	a	new	

sense	 of	 the	 surroundings,	 players	 simultaneously	 exploring	 an	 environment,	

game	world	and	mixed	reality.	
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Play	 design	 principle:	 4:	 Relating	 the	 natural	 and	 digital	 in	 a	 crossmedia	

ecology	

With	 the	 increasing	 capacity	 for	 AR	 to	 blend	 spaces,	 people	 and	 technologies	

together	 Epiphyte	 aimed	 to	 create	 an	 assemblage	 of	 visual,	 sonic,	 haptic	 and	

corporeal	modes	of	 engagements	 that	would	 generate	new	experiences	of	 place.	

Through	a	 continuous	process	of	 switching	and	blending	 layers	 and	experiences	

within	 the	 mixed	 reality,	 Epiphyte	 intended	 to	 do	 this	 by	 embedding	 a	 digital	

systems	in	a	bushland	setting	via	the	concept	of	a	cross	media	ecology.		

Building	 on	 Matthew	 Fuller’s	 (2007)	 idea	 of	 a	 media	 ecology	 as	 a	 materialist	

exploration	of	media	networks	as	complex	systems,	Troy	Innocent	has	examined	

crossmedia	 ecologies	 as	 emergent	 phenomena	 that	 have	 the	 capacity	 to	 blend	

various	 components	 together	 in	mixed	 realities	 (Innocent	 2016).	 Here	 different	

media	become	interconnected	with	an	understanding	of	their	multiple	modalities:	

phenomenological,	semiotic	and	coded	(Fuller	2005).	Innocent	makes	the	analogy	

of	these	networks	of	relationships	to	an	ecosystem	(2011)	where	various	entities	

interact,	adapt	and	organise	themselves	within	an	environment.		
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While	crossmedia	ecologies	have	been	explored	in	urban	contexts,	how	can	these	

experiences	 be	 integrated	 in	 natural	 settings?	 Understanding	 a	 media	

environment	 as	 a	 complex,	 dynamic	 system	 also	 acknowledges	 the	 generative	

aspect	 of	 that	 environment	 –	 how	 its	 codes,	 processes	 and	 systems	 can	 alter	

behavior,	 meaning	 and	 perceptions	 while	 simultaneously	 being	 shaped	 by	 the	

affordances,	 practices,	 and	 characteristics	 of	 its	 situated	 context.	 A	 natural	

environment	 is	 an	 ecosystem	 of	 diverse	 animal	 life,	 weather	 conditions,	 flora,	

terrain	 and	 so	 on	 while	 digital	 systems	 consists	 of	 various	 configurations	 of	

hardware,	 networks,	 systems,	 information,	 sensors	 and	 so	 on.	 The	 crossmedia	

ecology	of	Epiphyte	intended	to	enact	relations	and	processes	across	these	virtual	

and	actual	components.	

Each	version	of	Epiphyte	 iteratively	investigated	how	a	crossmedia	ecology	could	

emerge	 through	 gameplay	 and	 its	 modes	 of	 interaction.	 The	 first	 stage	 of	 this	

explorationwas	 combining	 a	pervasive	 game,	mobile	media	 and	mixed	 reality	 to	

create	a	location-based	AR	experience.	Using	a	bushwalk	as	a	central	motif	to	bind	

the	various	elements	together,	it	was	critical	players	movement	and	actions	in	the	

physical	space	determined	the	effects	and	behavior	of	the	virtual	world.	The	first	

prototype	 at	 hillsceneLIVE	 2016	 staged	 the	 initial	 framework	 of	 the	 project	 to	

playtest	 and	 evaluate.	 This	 framework	 encompassed	 the	 technological	

implementation	 of	 the	AR	platform	 into	 a	 bush	 setting,	 the	 gameplay	within	 the	

bushwalk	and	the	abstractions	of	nature	in	the	digital	system.	Featuring	the	main	

‘collection’	mechanic	of	 the	game,	 the	playtest	was	staged	 to	understand	players	

engagement	 with	 its	 multiple	 levels	 of	 codes,	 systems	 and	 modalities.	 It	 was	

crucial	to	study	how	these	signified	and	staged	both	the	technical	components	and	

experiential	qualities	of	 the	game.	The	designs	of	 the	markers	needed	to	be	both	

readable	to	players	as	aesthetic,	navigational	and	functional	symbols	of	the	game	

as	well	 as	 operating	 as	 recognizable	 codes	 detected	 by	 the	mobile	 device.	 Thus	

they	 served	 as	 means	 of	 communication	 for	 both	 humans	 and	 computers.	 The	

digital	seeds	collected	from	the	marker	sites	also	operated	as	an	alternative	mode	

of	 representation,	 abstracting	 the	 physical	 walk	 of	 the	 player	 into	 a	 responsive	

audiovisual	 form	 notation	 and	 composition.	 AR	 was	 employed	 as	 a	 creative	

mapping	 and	 visualization	 strategy	 to	 connect	 players	 to	 the	 natural	 setting.	

Sound	 was	 a	 key	 element	 of	 this	 map-making	 experience,	 both	 as	 a	

communication	device	and	in	establishing	an	expressive	ambiance	for	the	players.		
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The	second	prototype	staged	at	hillsceneLIVE	2017	implemented	refinements	and	

revisions	 to	 develop	 the	 crossmedia	 framework	 initiated	 in	 the	 first	 prototype.	

These	 included	 a	 stronger	 aesthetic	 relationship	 between	 the	 glyphs	 of	 the	

markers	and	the	digital	seeds,	a	full	set	of	markers	that	allowed	the	site	to	be	more	

extensively	mapped,	improved	interface	feedback	to	the	player	and	modifications	

to	the	seed	collection	mechanic	that	more	strongly	connected	the	gameplay	to	the	

outcomes	and	intentions	of	the	work.	A	haptic	interface	was	implemented	in	this	

iteration	 enabling	 players	 to	 interact	 with	 the	 visual	 effects	 of	 the	 digital	 seed	

collection	 by	 gently	 tracing	 their	 finger	 over	 the	 screen	 of	 the	 device.	 These	

animations	communicated	the	characteristics	of	 the	three	species	of	 the	artificial	

ecosystem,	each	one	featuring	distinctive	colours,	movements	and	forms.	

An	 evaluation	 of	 the	 player	 experience	 of	 the	 cross	 media	 ecology	 of	 Epiphyte	

analyzed	 its	 capacity	 for	 engaging	 with	 a	 digital	 system	 situated	 in	 a	 natural	

environment.	While	AR	is	often	considered	an	 ‘information	overlay’	 to	a	physical	

space,	 players	 engaged	with	 Epiphyte’s	 audio,	 visual,	 kinesthetic	 and	 interactive	

modes	 of	 delivery.	 Although	 this	 first	 iteration	 contained	 only	 rudimentary	

feedback	 to	 the	 players,	 the	 various	 elements	 of	 the	work	 operated	 together	 to	

provide	a	multisensory	experience.	With	their	navigation	guided	by	the	image	and	

sound	of	 the	mobile	and	the	physical	presence	of	 the	AR	markers	as	signs	of	 the	

artificial	 ecology,	 players	 simultaneously	 engaged	 with	 the	 system	 and	 the	

physical	landscape	of	the	environment.	

As	 the	 prototype	 was	 in	 the	 formative	 development	 phase	 of	 the	 project,	 the	

playtest	 revealed	 some	 software	 bugs	 and	design	 issues.	 This	 included	difficulty	

with	 the	 readability	 of	 some	 of	 the	 markers,	 the	 need	 for	 greater	 interface	

feedback	 to	 improve	 communication	between	player	 actions	 and	 responses,	 and	

further	 software	 development	 to	 enrich	 the	 modes	 of	 interaction.	 Although	 a	

player	commented	these	issues	did	not	detract	from	the	overall	engagement	with	

Epiphyte	 and	 emulated	 the	 imperfect	 behavior	 of	 nature,	 they	 were	 noted	 and	

informed	the	next	major	iteration	of	the	work.	The	second	prototype	was	a	more	

cohesive	experience	in	conjoining	people,	the	mobile	device,	the	digital	system,	the	

markers	 and	 the	 natural	 environment.	 A	 player	 observed,	 “The	 combination	 of	

technology	and	nature	was	very	engaging,	it	was	great	being	in	the	bush,	exploring	

but	 then	 hearing	 the	 sounds	 created	 when	 you	 found	 a	 seed.”	 Refinement	 and	

development	 to	 the	 main	 aspects	 of	 its	 design	 communicated	 the	 meaning	 and	
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representations	 of	 the	 work	 more	 strongly.	 This	 included	 a	 robust	 build	 of	 the	

software	 that	 featured	 clearer	 audiovisual	 feedback	 to	 the	 player.	 Although	 the	

mobile	device	was	a	key	component	enabling	the	gameplay,	 the	engagement	and	

immersion	was	not	device-centric	but	a	combination	of	 the	bushland	setting,	 the	

social	interactions	and	the	shared	experience	of	the	event.		

As	 a	 prototype,	 opportunities	 for	 further	 refinement	 and	 improvement	 were	

noted.	However	 the	playtest	 demonstrated	 players	 connected	 and	 combined	 the	

different	modes	of	Epiphyte	–	image,	sound	and	touch	-	to	engage	with	the	various	

layers	 and	 relationships	 of	 the	 mixed	 reality.	 Players	 understood	 the	 key	 game	

objectives	 and	 constraints	 when	 traversing	 the	 bushland,	 with	 the	 blending	 of	

experiences	and	modes	in	the	crossmedia	ecology	critical	to	the	game.		

Play	design	principle	5:	Game	as	a	model	for	contemplative	play	

Games	 define	 and	 stage	 experiences	 via	 systems	 of	 interaction	 which	 provide	

objectives,	constraints	and	affordances	to	engage	players	in	meaningful	processes	

and	actions.	Affording	opportunities	for	play,	the	verbs	and	actions	of	games	stage	

the	experience	and	guide	decisions	on	how	the	time,	space,	rules,	and	aesthetics	of	

the	game	are	constructed.	The	context	and	setting	of	a	game	is	critical:	pervasive	

games	situated	in	real-world	locations	particularly	need	to	consider	the	role	of	site	
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in	 their	 experience	 (Flanagan	 2009).	 In	 staging	 a	 location-based	 game	 it	 was	

important	 to	 avoid	 the	 idealogies	 and	 approaches	 of	 ‘gamefication’	 models	 that	

generally do	not	critically	consider	this	context.	

The	bushwalk	is	a	widely	recognised	activity	for	contemplation,	a	way	of	engaging	

with	 the	 natural	 environment	 that	 connects	 visitors	 to	 particular	 places.	 In	

technologically	mediating	a	bush	 setting,	Epiphyte	 intended	 to	 facilitate	 forms	of	

contemplative	play	 through	 the	model	of	 a	game.	Although	described	as	a	game,	

Epiphyte	intended	to	eschew	many	game	conventions	and	be	experienced	more	as	

a	form	of	playable	art.	It’s	objectives	and	constraints	were	designed	to	engage	the	

player	in	reflective	modes	of	interaction	that	would	support	contemplative	play	to	

closely	 relate	 players	 to	 each	 other,	 the	 natural	 environment	 and	 the	 digital	

system.	In	fostering	these	relationships,	the	project	proposed	the	game	as	a	form	

of	 creative	 place-making	 to	 re-shape	 and	 heighten	 the	 community's	 awareness	

and	 engagement	 of	 their	 surroundings.	 The	 first	 prototype	 of	 Epiphyte	 situated	

within	Sherbrooke	Forest	was	staged	 to	obtain	 feedback	 from	 the	community	 to	

inform	 the	 next	 iteration	 of	 the	 project.	 As	 a	 technical	 test,	 the	 purpose	was	 to	

evaluate	the	stability	of	the	software	and	the	functionality	of	the	project’s	physical	

components,	 including	 the	 customized	mobile	 device	 and	 AR	markers.	 However	

the	 playtest	 was	 also	 staged	 to	 analyse	 players	 engagement	with	 the	 game	 and	

understand	the	conditions	for	establishing	contemplative	play	in	this	setting.	The	

aim	of	further	prototypes	was	to	refine	and	develop	this	basic	playable	version	to	

encourage	a	richer	and	more	cohesive	experience	of	contemplative	play.	

The	public	were	invited	to	engage	with	the	game	at	hillsceneLIVE	2016	festival	in	a	

playtesting	event.	This	encouraged	an	inclusive	participation	that	allowed	players	

of	 varying	 ages	 and	 interests	 to	 experience	 the	work.	 Although	 exploratory	 and	

non-linear	the	experience	of	the	game	was	not	intended	to	be	entirely	open-ended.	

The	 ability	 to	 control	 the	 order	 and	 structure	 of	 the	 seed	 collection	 via	 a	 few	

simple	mechanics	gave	some	ludic	structure	to	the	experience.	Players’	decisions	

had	an	impact	on	the	game	experience	-	for	example,	if	a	player	chose	to	undertake	

a	longer	walk	they	would	need	to	assess	if	any	resources	markers	(sun	or	water)	

would	be	situated	along	the	way	to	sustain	their	current	collection	of	seeds.	Thus,	

players	navigation	was	influenced	via	different	types	of	gameplay	-	some	players	

roamed,	while	others	took	a	more	structured	and	strategic	approach.	As	the	first	

prototype	 staged	 in-situ	with	 the	 public,	 some	 technical	 and	 design	 issues	were	
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identified.	These	 included	some	AR	markers	not	scanning	correctly,	 the	 interface	

not	 displaying	 the	 artificial	 ecology	 as	 designed,	 and	 the	 lack	 of	 audiovisual	

feedback	 affecting	 the	 communication	 and	 actions	 of	 the	 game	 and	 player.	

Although an	 initial	 technical	 base	 for	 testing	 purposes that needed much 

further development,	 players	engaged	with	its	simple	rules	and	interaction.	

The	 second	 prototype	 of	 Epiphyte staged	 at	 the	 hillscene	 LIVE	 2017	

festival	interweaved	the	game	into	a	bush	reserve	setting	at	Birdsland	in	Belgrave	

South.	This	event	invited	the	public	to	experience	the	game	in	a	thickly	vegetated	

location	 reached	 by	 a	 walk	 through	 hilled	 grasslands.	 Dotted	 with	 granite	

boulders	 and	 fallen	 trees,	 the	 game’s	 location	 was	 an	 uneven	 and	 dense	

setting	 to	 traverse.	However	players	related	their	navigation	of	the	physical	space	

with	the	evolution	of	 the	 artificial	 ecology,	 this	 connection	 generating	 the	 key	

experience	 of	 the	gameplay.	 While	 a	 number	 of	 players	 worked	 with	 the	

game’s	 rules	 and	 mechanics,	 most	 took	 an	 exploratory	 approach	 by	

assessing	 the	 system,	 experimenting	 with	 its	 capabilities	 and	 collecting	

digital	 seeds	 as	 they	 were	 discovered	 rather	 than	 structuring	 them	 in	 a	

deliberate	 order.	 This	 tinkering	 and	improvisation	 with	 the	 system	 encouraged	

a	 playful	 engagement,	 with	 players	testing	its	affordances	and	capacities	to	gain	

an	understanding	of	the	game.		

Although,	 how	 players	 respond	 to	 games	 is	 ultimately	 up	 to	 the	

players	 themselves,	 Epiphyte	 endeavored	 to	 set	 the	 conditions	 for	 players	 to	

engage	 in	 contemplative	 play.	 The	 rewards	 for	 the	 player	 were	 not	

competion	 or	 score-based,	 the	 experience	 instead	 centred	 on	 creating,	

collecting	 and	 exploring.	 A	 player	 observed	 “I	 felt	 like	 I	was	 entering	 a	 hidden	

little	 world	 and	 loved	 the	 clue	 based,	 object	 capturing,	 accumulative	

engagement	 factors.”	 The	 setting	 also	 encouraged	 this	 contemplative	

experience,	 hearing	 the	 nearby	 lyrebirds	 and	walking	 through	 the	 swaying	

long	 grass	 in	 Sherbrooke,	 or	 quietly	 following	 a	 walking	 trail	 in	 Birdland	

encouraged	 a	 curiosity	 and	 awareness	 of	 each	 other	 and	 the	 landscape.	 The	

simple	physical	and	digital	interaction	opened	up	opportunities	for	 contemplative	

play,	 the	 bushwalk	 serving	 as	 the	 basis	 in	 which	 reflective	modes	 of	 digital	

interaction	 were	 situated.	 In	 engaging	 with	 the	 processes	 and	 actions	

produced	 by	 the	 game,	 players	 were	 placed	 in	 the	 emergent	 relations	

between	 different	 spaces,	 objects,	 media,	 representations	 and	 people	

as	contemplative	play.	
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4.4	Summary	

This	 chapter	has	described	 the	artefact	outcome	of	 the	 research,	 a	mixed	 reality	

game	that	used	location-based	AR	in	a	bushwalk	experience.	A	framework	for	the	

design	of	location-based	AR	games	in	bushland	and	forest	contexts	was	presented.	

Epiphyte	 served	 as	 a	 case	 study	 to	 demonstrate	 five	 play	 design	 principles	 in	

practice.	 These	 are	 intended	 as	 a	 flexible	 and	 preliminary	 set	 of	 principles	 to	

identify	 the	 challenges	 and	 opportunities	 for	 staging	 contemplative	 play	 with	

location-based	AR	in	a	bushland	setting.	Epiphyte	represents	one	potential	design	

for	 examining	 this	 area	 however	 the	 research	 inquiry	 in	 conceptualizing,	

designing	and	evaluating	the	project	opens	up	further	opportunities	for	practice	in	

this	area.		
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Conclusion	

The	 research	makes	 a	 contribution	 of	 knowledge	 through	both	 the	 exegesis	 and	

the	 artifact.	 In	 critically	 analysing	 Epiphyte,	 a	 framework	 for	 understanding	 a	

bushland	 setting	 via	 experimental	 location-based	 AR	 was	 presented.	 This	

framework	 was	 expressed	 through	 five	 play	 design	 principles	 which	 identified	

connections	 between	 the	 three	 main	 themes	 of	 the	 research:	 mixed	 realities,	

contemplative	play	and	the	bush	walk.	The	project	implemented	this	framework	in	

practice,	exploring	these	themes	through	a	series	of	prototypes	tested	in	the	field.	

Investigated	 through	 the	 development	 of	 this	 creative	 work	 and	 reflected	 on	

within	the	exegesis,		the	research	proposes	an	understanding	of	the	opportunities	

and	 challenges	of	 situating	a	digital	 system	within	 the	 complexity	of	 a	bushwalk	

environment	 using	 a	 mobile	 AR	 platform.	 Exploring	 how	 these	 two	 complex	

systems	could	co-exist,	the	research	question	guided	a	practice-based	inquiry	into	

how	 mixed	 realities	 could	 offer	 a	 new	 approach	 for	 interacting	 with	 and	

experiencing	 a	 bush	 setting.	 Developed	 via	 an	 iterative	 design	 process	 that	

created,	tested	and	evaluated	design	prototypes	in	the	field,	the	inquiry	led	to	the	

design,	 aesthetic	 and	 technical	 resolution	 of	 a	 location-based	 AR	 game	Epiphyte	

staged	 in	 bushlands	 of	 the	Dandenong	 Ranges.	 The	 game	 attempted	 to	 shift	 the	

way	 players	 engaged	 with	 place	 by	 introducing	 alternative	 social	 and	 physical	

interactions	within	the	site.	

The	 research	 investigated	 how	 these	 interactions	 could	 be	 encouraged	 through	

contemplative	forms	of	play	that	would	relate	the	game,	players	and	the	bushland	

together.	Highlighting	a	number	of	scholars	(Flynn	2003,	Corcoran	2011,	Fullerton	

2017)	who	identified	the	pleasures	of	discovery,	interpretation,	exploration	within	

navigable	 computer	 game	 spaces,	 the	 research	 tested	 this	 slower	 and	 reflective	

engagement	within	this	location-based	AR	experience.	Encouraging	contemplative	

play	 to	re-conceptualise	 the	experience	of	 the	bushwalk,	Epiphyte	placed	players	

in	 an	 alternative	 experience	 of	 place	 that	 they	 constructed	 via	 the	 game.		 As	

examined	in	Chapter	2,	contemplative	forms	of	play	and	interaction	have	been	an	

emerging	topic	of	discourse	in	game	studies	with	designers	and	writers	exploring	

its	capacity	for	reflective	and	subtle	ways	of	being.	While	this	experience	has	been	

enacted	in	screen-based	digital	games,	 it’s	 implementation	within	mixed	realities	

has	 not	 been	 extensively	 realized	 or	 studied.	 Drawing	 on	methods	 of	 analysing	
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contemplative	interaction	via	affective	relationships	within	mixed	reality	artworks	

(Barker	 2009),	 (Nash	 2012),	 (Riley	 and	 Nash	 2014),	 this	 research	 investigated	

how	 this	 experience	 could	 be	 encouraged	 in	 a	 pervasive	 game.	 Analysing	 the	

contemplative-affective	relationships	of	Epiphyte	via	a	study	of	the	processes	and	

relations	of	mixed	realities	rather	than	an	over	emphasis	on	the	consciousness	of	

the	interactor,	the	research	examined	how	a	bushland,	digital	system	and	players	

could	be	connected	via	contemplative	play.	Found	to	be	a	conducive	approach	for	

staging	 a	 pervasive	 game	 in	 a	 natural	 setting,	 contemplative	 play	 supported	 the	

modes	 of	 interaction	 and	 rules	 of	 engagement	 in	 traversing	 the	 augmented	

bushwalk.	 Through	 the	 five	 play	 design	 principles	 the	 research	 illustrated	

a	 framework	 for	 supporting	 contemplative	 play	 that	 can	 be	 used	 as	 a	 model	

for	 other	 pervasive	 games	 that	 eschew	 conventional	 game	 mechanics	 for	

more	reflective	experiences.	

The	research	also	offers	a	model	 for	how	an	AR	platform	can	expressively	depict	

bushland.	 Nature	 was	 not	 depicted	 as	 a	 static	 representation	 but	 through	 its	

simple	 abstraction	 the	 game	 attempted	 to	 dynamically	 convey	 the	 complex,	

temporal	and	dynamic	qualities	of	the	bushland	setting.	The	representation	of	the	

bushland	was	 performative	 and	 dynamic,	 players	 constructing	 and	 sharing	 their	

playful	 mappings	 of	 their	 bush	 walks	 via	 the	 game.	 As	 such,	 the	 research	

contributes	 to	our	knowledge	of	how	location-based	AR	games	can	 interpret	and	

alter	engagement	with	bushland,	offering	a	new	method	of	knowledge	transfer	in	

understanding	and	representing	these	environments.		

A	mixed	reality	 was	 implemented	as	a	model	 for	designing	the	game	to	 connect	

and	 switch	 between	 the	 multiple	 modes	 and	 elements	 of	 the	 digital	 sytem	 and	

natural	world.	A	qualitative	study	of	the	project	provided	an	understanding	of	the	

enactment	 of	 this	 mixed	 realities	 ecology,	 showing	 how	 its	 various	 relations	

between	 its	 visual,	 auditory,	 haptic,	 spatial	 and	 interactive	 components	 were	

combined.	

The	research	presents	opportunities	and	challenges	for	staging	location-based	AR	

games	 in	 a	 bushland	 setting.	 With	 little	 theoretical	 and	 practical	 knowledge	 to	

guide	 the	 development	 of	 augmented	 and	 mixed	 realities	 outside	 of	 an	 urban	

context,	 the	 framework	 offers	 designers	 and	 scholars	 an	 understanding	 of	

technical,	 conceptual	 and	 experiential	 considerations	 in	 situating	 location-based	
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AR	 games	 beyond	 the	 city.	 In	 doing	 so,	 it	 draws	 attention	 to	 different	

characteristics	 between	 urban	 and	 non-urban	 contexts	 that	 can	 inform	

future	 practice	 in	 the	 field.	 In	 better	 understanding how	 digital	 gameplay	 can	

transform	 our	 relationship	 with	 bushland	 settings	 the	 research	 expands	 the	

possibilities	and	knowledge	of	place-making	practices	that	utilise	mixed	realities.	

The	 preliminary	 practice	 established	 in	 this	 research	will	 be	 extended.	Epiphyte	

was	 approached	 as	 a	 system	 that	 is	 adaptable	 to	 various	 bushland	 and	 forest	

locations	rather	than	a	singular	work.	This	offers	the	capacity	to	share	the	system	

of	Epiphyte	with	specific	 community	groups	 to	adapt	 for	 their	own	 interests	and	

purposes.	For	example,	as	the	project	was	developed	at	Burrinja	Cultural	Centre	as	

a	studio	artist,	 there	 is	an	opportunity	 to	connect	with	 the	centre’s	 links	 to	 local	

Indigenous	 organisations.	 Inviting	 community	 groups	 to	 consider	 particular	

locations,	 events	or	 concepts	 for	 the	project	would	expand	and	enrich	 the	 initial	

project	 framework	 to	 create	 distinctive	 variations	 of	 the	 experience.	 These	

opportunities	 for	 collaboration	 and	 participation	 enable	 the	 sharing	 of	 skills,	

resources	 and	 knowledge	 between	 people	 and	 increase	 community	 engagement	

and	awareness	with	this	practice.	

Discussion	with	the	Yarra	Ranges	council	on	potentially	extending	Epiphyte	into	a	

large	scale	public	work	offers	further	opportunity	for	developing	the	project.	The	

proposed	 RidgeWalk	 project,	 a	 26km	walking	 track	 connecting	 the	 villages	 and	

towns	 in	 the	Dandenong	Ranges	will	 explore	art	and	 landscape	 in	 the	region	via	

public	 art,	 cultural	 education	 and	 wayfinding	 signage.	 Epiphyte	 provides	 a	

prototype	for	exploring	mobile	AR	in	this	new	context.	

Recognising	the	detrimental	environmental	impact	of	both	the	manufacturing	and	

waste	 of	 digital	 technologies	 including	 the	 Apple	 iPads	 employed	 in	

Epiphyte,	ethical	 and	 environmental	 questions	 are	 pressing.	 Although	 drawing	

people	 to	appreciate	bushland	settings	 in	different	ways,	 the	 technology	used	to	

create	 this	 experience	 comes	 at	 an	 environmental	 cost.	 Apple	 now	 intends	 to	

make	 all	 of	 its	 products	 through	 recycled	 materials,	 it	 is	 hoped	 that	 this	

recognition	 for	 more	sustainable	 practices	 and	 a	 circular	 economy	 that	 retains	

values	 in	materials	 is	adhered	to.	

Director	 of	 the	 Center	 for	 Art	 +	 Environment	 at	 the	 Nevada	 Museum	 of	 Art	 in	
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Reno,	 William	 Fox	 (2014)	 has	 highlighted	 artists	 working	 in	 specific	 sites	 with	

scientists	 and	 communities	 to	 develop	 interventions	 that	 are	 directly	 responding	to	

environmental	 issues	 of	 climate	 change	 and	 loss	 of	 biodiversity.	 As	 well	 as	 using	

aesthetics	 and	 expressive	 forms	 to	 explore	 environmental	 issues,	 artists	 such	 as	

Daniel	 McCormick	 and	Mary	 O’Brien	 use	 art	 as	 direct	 environmental	 interventions	

to	 restore	 or	 conserve	 particular	 sites.	 Using	 natural	 materials	 that	 shape	 and	

influence	 the	 prevailing	 conditions	 of	 the	 site,	 these	 sculptures	 are	 absorbed	 and	

integrated	 into	 the	 landscape.	 Digital	 technologies	 can	 harness	 the	 conditions	 of	

sites	 in	 different	ways,	 using	 natural	 forces	 (water,	 air,	 light,	wind	 etc)	 to	 drive	 the	

work.	 Scott	 Hessels	 (2011)	 ‘Mediated	 Earthworks’	 that	 harness	 the	 agency	 of	 the	

natural	 environment	 via	 sensors	 provide	 potential	 models	 for	 adaption	 and	

expansion	with	mobile	technologies	and	mixed	reality	works.		

In	 conclusion,	 the	 play	 design	 principles	 presented	 in	 the	 research	 provide	 a	

framework	 for	 guiding	 these	 opportunities	 of	 future	 work,	 both	 in	 my	 own	

practice	 and	 others.	 In	 embedding	 the	 landscape	 with	 physical	 and	 virtual	 signs	

and	 codes	 to	 augment	 natural	 settings,	mixed	 realities	 can	 be	 generated	 that	 invite	

novel	 and	 alternative	 experiences	 of	 engaging	 with	 settings	 outside	 of	 an	 urban	

context.	 Reflective	 modes	 of	 interactivity	 can	 encourage	 a	 slower,	 attentive	 and	

subtle	experience	of	mixed	realities	 in	 these	environments	and	set	the	conditions	for	

contemplative	 forms	 of	 engagement	 in	 this	 context.	 Situating	 mobile	 AR	 in	

expansive	 outdoor	 spaces	 offers	 new	 opportunities	 for	 the	 exploration	 of	 natural	

places,	 where	 game	 worlds,	 physical	 places	 and	 mixed	 realities	 can	 be	

simultaneously	 engaged	 with.	 The	 research	 proposes	 that	 blending	 and	 switching	

between	 the	 various	 experiences	 of	 these	 digital	 and	 natural	 worlds	 can	 be	

supported	 by	 a	 crossmedia	 ecology,	 a	 complex	 and	 emergent	 system	 that,	 in	 this	

project,	 was	 enacted	 via	 play.	 With	 the	 capacity	 for	 games	 to	 stage	 different	

experiences	 of	 play,	 the	 research	 investigated	 how	 contemplative	 play	 could	 be	

adopted	 in	 a	 bushland	 setting	 to	 relate	 people,	 technologies,	 spaces	 and	 objects	

within	 a	 mixed	 reality.	 The	 five	 play	 design	 principles	 and	 the	 design	 and	

evaluation of Epiphyte that demonstrated these in practice, are the	contributions of	

knowledge of this research that provide a model for how location-based	 AR	 can	

be used to explore and transform	bushland	settings	through	contemplative	 play.	 The	

investigation	 has	 opened	 up	 a	 valid and compelling area of research for future 

practice in this field,	 presenting a model for how mixed realities can profoundly 

transform	experiences	outside	of	an	urban	context.		
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