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tsetnemirepxe	[	)/2rvoruen/gro.rvoruen.www//:ptth(	0.2	rvoruen	eht	fo	serutaef	eht	dednapxe	mftalp	depoleved	ylwen	eht	eht	eht	A	set	of	standard	resources	that	can	increase	the	realism	of	the	simulated	scene.	This	includes	collision	detection	to	control	movements	in	the	environment,	realistic	walking	style	movement,	advanced	illuminations	to
improve	image	quality	and	texture	transmission.	of	video	using	the	alpha	channel	for	transparent.	The	player	can	be	configured	for	two	basic	modalities	of	visualization,	immersive	and	not	immersed.	The	immersive	mode	allows	the	scene	to	be	viewed	using	a	steroscient	or	mono-mode-mounted	screen.	Compatibility	with	the	head	tracking	sensor	also
provided.	In	no	immersed	modality,	the	virtual	environment	can	be	displayed	using	a	desktop	monitor	or	a	wall	projector.	The	user	can	interact	with	the	virtual	environment	using	keyboard	commands,	a	mouse	or	a	joypad,	depending	on	the	chosen	hardware	configuration.	In	the	editor,	the	researcher	can	define	the	position	of	the	Com	Merea	to
establish	the	first	vision	of	usuals	when	the	experiment	starts	(see	Fig.	2)	.Fig.	2Came	position	in	the	virtual	environment.	The	researcher	can	also	put	a	cione	by	pressing	a	button	to	define	a	new	track	to	reflect	his	view	at	this	time	I	need	to	define	more	than	one	card	and	alternate	between	different	cran	Function	keys.	In	addition,	it	is	possible	to
define	the	Cã	¢	mere	to	follow	the	movement	of	the	avatar	or	as	a	fixed	mere.	Downloading	the	platform	site	download	(www.neurovirtual.eu)	provides	links	to	download	the	neurovirtual	3D	installer	and	many	for	free.	These	programs	include	a	base	package	(writing,	class,	apartment,	BIVRS),	body	perception	package	(scale,	pool,	restaurant),	green
package	(lake,	bonfire,	mountain,	park,	voucher,	waterfall)	,	hot	and	sandy	package	(sand	pack	(beach,	desert,	gauze,	island,	waves),	shopping	package	(supermarket	and	public	areas	package	(auditory,	cinema,	square),	hospital	and	station.	Many	3D	objects	are	soed​Ãv	ravita	ed	adatnemua	edadicapaC	.etnemavitanretla	orac	e	oxelpmoc	otium
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mu	me	etnemacitarp(	oir¡Ãusu	olep	sodatropmi	so	m©Ãbmat	,oed​Ãv	e	oidu¡Ã	ed	soviuqra	omoc	meb	,D3	otejbo	adac	,acetoilbib	aN	.o£Ãrdap	etocap	on	etnematiutarg	a	proximity	trigger	make	virtual	environment	interactive	and	provide	a	vivid	experience	and	immersion	through	an	amplified	sense	of	presence	[9,	31].Moreover,	it	is	possible	to	create
and	import	an	avatar	also	by	using	the	Autodesk	Character	Generator	(	that	is	available	online	free	of	charge.	These	imported	avatars	can	be	rigged	with	several	degree	of	freedom	in	the	main	body¢Ã​Â​Âs	nodes,	and	finally,	the	avatar	can	also	be	configured	through	Virtual-Reality	Peripheral	Network	(VRPN)	using	a	Microsoft	Kinect.Device	and
environment	configurationNeuroVirtual	3D	provides	a	wide	selection	of	visualizations	both	nonimmersive	(through	monitor	or	projectors)	and	immersive	(through	HMD)	(Fig.​Ã	Â6).	Nonimmersive	navigation	can	be	set	on	one	or	more	monitors	by	adapting	the	desired	resolution	to	fit	the	environment	to	the	screens.	Immersive	navigation	activates	the
tracker	embedded	in	modern	HMD,	making	the	experiences	fluid	for	the	user	who	receives	a	visualization	synchronized	to	his/her	vestibular	information.	NeuroVirtual	3D	can	also	embed	a	mini-map	(size	and	radius	can	be	defined;	see	Fig.​Ã	Â6),	which	is	very	important,	as	it	provides	allocentric	information	to	the	user	during	the	navigation.	The	map
has	already	been	used	in	a	study	on	spatial	memory	in	elderly	[27].Fig.	6Display	configurations	and	other	settingsVirtual	environments	have	been	traditionally	used	with	a	gamepad	or	keyboard	and	mouse.	However,	in	the	last	few	years,	clinicians	have	began	to	be	increasingly	interested	in	new	forms	of	interaction	and	arising	clinical	possibilities
because	of	the	proliferation	of	low	cost	devices.	For	example,	the	use	of	Kinect	for	motor	neurorehabilitation	has	been	widely	tested	[15].	Serious	games	have	been	considered	as	a	possible	approach	with	a	higher	ecological	validity	[33],	however,	as	already	mentioned,	this	approach	lacks	experimental	flexibility.	NeuroVirtual	3D	platform	can	Kinect
in	two	different	ways:	1.	Navigation	mode:	The	user	uses	a	set	of	gestures	to	navigate	the	environments,	for	example	by	turning	the	shoulders	2	°	of	freedom,	he	is	able	to	move	naturally	in	the	environment	(looking	around)	and	with	with	One	step	ahead,	he	is	also	able	to	walk.	An	arm	forward	can	be	used	as	a	mouse	click.	2.	Mode	of	interaction:	the
researcher	can	associate	a	gesture	to	a	connector,	which	can	be	triggered	in	the	editor.	In	this	way,	it	is	possible	to	interact	with	objects,	videos,	images	and	anything	else	in	the	virtual	environment,	triggering	elements	for	an	action	when	a	gesture	is	recognized.	For	example,	a	sound	can	run	when	the	user	moves	an	arm	upward.	The	navigation	mode
can	be	easily	defined	via	a	graphical	interface	by	selecting	VRPN	and	setting	the	corresponding	gesture	(Fig.	7).	At	the	moment,	the	interaction	mode	is	more	complex	as	it	is	necessary	to	open	a	configuration	file	(txt	format)	and	change	the	parameters	associated	with	each	gesture	(included	angle	degrees)	manually.	The	configuration	sequence	in	the
FIG.	7	will	pass	the	instruction	to	the	device	through	the	VRPN.	Within	this	structure,	the	user	can	calibrate	the	device	for	perfect	use	(see	Green	Bars	in	Fig.	8)	.fig.	The	7input	device	can	be	set	for	navigation	and	interaction	using	Standard	Technologiesfig.	The	8input	device	can	be	set	for	navigation	and	interaction	using	standard	technologies	such
as	gamepads,	keyboards	and	mice	and	more	advanced	technologies	such	as	the	Kinect	or	a	tracker	by	the	means	of	the	VRPN	protocol.	The	launcher	is	also	used	to	calibrate	the	device	(here	a	Kinect),	visualizing	the	thresholds	(as	can	be	seen	in	the	test	with	green	bars),	psychophysiological	measurement	has	acquired	an	important	role	in
experimental	behavioral	science,	providing	an	effective	psychometry	for	specific	measurements.	The	most	important	advantage	of	solum​Ãtse	solum​Ãtse	so	moc	onorcn​Ãs	©Ã	sodad	sessed	ortsiger	o	euq	©Ã	sadireferrotua	Most	importantly,	in	a	virtual	environment,	asking	the	enjoyment	to	self	-report	experience	breaks	the	sense	of	presence
conditioning	the	results.	Neurovirtual	3D	is	capable	of	recording	psychophysiological	data,	synchronizing	them	with	all	events	triggered	in	the	environment	(logging	them)	and	thus	providing	an	effective	and	simple	way	to	collect	this	type	of	data	in	ecological	environments.	In	addition,	the	3D	neurovirtual	provides	direct	real	-time	feedback,
triggering	objects	to	spectable	to	be	defined	according	to	relevant	literature,	such	as	Malik	for	cardanic	frequency	variability	[14].	In	particular,	the	3D	neurovirtual	was	part	of	a	TCP-IP	(bridge)	duty	to	collect	data	from	virtually	any	existing	biosensor	(thought	technology,	Zephyr,	and	Starstim	already	already	included	on	the	platform)	(Fig.	9).	Fig.	9
ECG	Cardan	CardionConing	Zephyr	(Electrocardiography)	Biosensor	to	3D	neurovirtual	to	provide	real	-time	feedback	from	feedback	in	virtual	environments	can	be	properly	changing	objects	or	specific	conditions.	Five	virtual	environments	are	already	supplied	in	the	biofeedback	package	(beach,	desert,	lake,	bonfire	and	park)	where	ambient	light	or
specific	objects	(such	as	fire	fire)	change	when	physiology	states	change	the	established	threshold	values	​​(see	Fig.	8	As	an	example	of	physiological	configuration).	In	fact,	the	platform	was	designed	to	transmit	the	data	in	real	time	to	obtain	biofeedback	as	a	biosensor	input,	but	following	the	same	protocol	(TCP/IP	Card	of	Physiological	Data),	the
platform	can	transmit	the	data	as	output	to	any	program,	Including	Matlab,	which	can	be	used	to	calculate	spectifications	(such	as	cardan	frequency	and	variability	of	electrocardiogram	cardnance)	and	classify	the	ãndices	using	the	computer	motion.	The	interface	met	met	¡Ãj	lautriVorueN	D3	odnasu	sianoicatupmoc	soledom	tested	[2].	3D
LoggingNeuroVirtual	is	able	to	record	any	event	in	a	ASCII	file	precisely	within	milliseconds	(Unix	Timestamp)	and	identify	spectic	events	(trigger	type,	name	and	values).	A	complete	log	of	all	coordinates	and	the	direction	vector	is	provided	in	Table	3.	Table	3	event	record	and	describing	since	all	coordinates	are	available,	the	platform	also
automatically	generates	an	environment	rug	with	the	navigation	path	generated	by	the	usual	(see	fig.	10).	Fig.	10Automatically	recorded	the	map	with	the	path	generated	by	the	3D	userravirtual	has	some	limits	that	must	be	considered.	First,	although	it	does	not	require	software	programming	skills,	it	is	not	practiced	for	beginner	uses.	Mothers
without	strong	computer	experience	may	have	some	difficulties	in	manipulating	objects,	images	and	videos	to	allow	them	to	be	seen	from	different	ones	(frontal,	perspective	and	from	the	top),	which	is	the	standard	procedure	in	perspective.	Involved	in	the	identification	of	the	correct	position	within	the	virtual	environment.	An	initial	period	of
formation	is	strongly	suggested,	as	tasks	are	generally	complex	and	ease	expectations	need	to	be	corrected.	On	the	other	hand,	the	trigger	procedures	are	very	fanciful,	and	can	be	performed	by	novices.	Another	limit	is	the	inaccessibility	of	devices	that	have	not	been	tested.	In	fact,	even	if	vain	devices	have	been	tested	and	configured	within	the
platform,	researchers	are	continually	animated	by	new	ones	that	could	still	be	tested	and	still	need	to	be	configured.	Even	though	the	VRPN	protocol	is	able	to	easily	integrate	new	devices,	this	procedure	requires	computer	experience	and	experience.	In	addition,	even	more	experience	is	necessary	if	you	are	not	a	pattern	of	the	producers;	In	this	case,
the	integration	of	SDK	or	TCP/IP	configuration	some	complex	programming	skills.	In	this	sense,	new	efforts	in	future	versions	of	the	platform	have	to	include	including	test	test	new	devices	and	connect	technical	protocols	to	provide	a	wider	range	of	connectable	devices	to	the	platform.Clinicians	have	several	reasons	to	shift	their	virtual	reality
experiments	to	a	NeuroVirtual	3D	platform,	but	the	most	crucial	challenge	will	be	to	achieve	wider	use	of	VR	and	its	full	potential	when	combined	with	external	devices	and	sensors.	Indeed,	VR	facilitates	experiments	that	would	otherwise	be	very	difficult	or	impossible	in	real	environments.	The	power	to	move,	scale,	and	rotate	objects	in	psychological
experiments	(e.g.,	for	perception	or	spatial	memory)	or	to	expose	participants	(also	patients)	to	certain	environments	that	would	be	impossible	in	the	real	world	makes	VR	a	powerful	tool	for	experimental	manipulation,	exposure,	and	measurement	in	behavioral	science.	The	big	challenge	of	NeuroVirtual	3D	is	to	make	this	environment	easy	and
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