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Features	–	something	which	every	Indian	looks	out	for	while	getting	a	new	car.	Considering	its	2020,	we	have	got	many	new	features	which	have	made	our	driving	experience	simple	and	convenient.	One	of	the	modern-day	features	that	have	made	their	way	in	the	Indian	automobile	market	is	the	Heads	Up	Display	or	the	HUD.	In	today’s	featured,	we
have	a	look	at	a	car	tech	which	is	now	familiar	to	many	people	in	India.	Thanks	to	Kia	Seltos	and	its	amazing	sale	numbers.	Let’s	dive	in	and	see	how	this	car	technology	works	and	why	you	should	have	it!	What	is	a	Heads	Up	Display?	heads	up	display	HUD	is	a	transparent	display	that	is	mounted	on	to	the	dashboard	of	the	car	and	displays	crucial
information	and	data	without	diverting	the	driver	from	their	usual	viewing	position.	This	new-age	car	tech	gets	its	name	from	the	position	it	allows	the	driver	to	be	in.	By	this,	we	mean	that	the	driver	can	be	in	straight	heads	up	position	and	have	access	to	all	the	vital	information	that	they	need	to	see	while	driving	the	car.	Be	it	the	car’s	speed	or	the
navigation,	you	can	have	it	all	on	the	HUD.	Initially,	they	were	designed	to	be	useful	for	military	aviation	but	have	gradually	shifted	to	cars	and	other	automotive	now.	Download	the	GoMechanic	App	Now!	car	service	Heads	Up	Display:	Composition	and	Assembly	Heads	Up	Display	Commonly,	an	HUD	is	an	optical	collimator	setup	which	consists	of	a
convex	lens	or	concave	mirror	with	a	cathode	ray	tube,	light-emitting	diode	display,	or	liquid	crystal	display	at	its	focus.	An	image	is	produced	by	this	setup	where	the	light	rays	are	collimated.	Confused?	Read	on!	A	collimated	ray	is	a	condition	where	the	light	rays	are	parallel	to	each	other	and	do	not	diverge	with	distance.	If	the	rays	are	not
collimated	properly,	they	will	tend	to	diverge	before	reaching	the	source.	Coming	to	the	main	stuff	now,	the	combiner	is	an	angled	flat	piece	of	glass	located	in	front	of	the	viewer.	This	glass	redirects	the	projected	image	in	such	a	way	as	to	see	the	field	of	view	and	the	projected	infinity	image	at	the	same	time.	What	does	a	HUD	display?	Kia	Seltos
This	is	the	Heads	Up	Display	from	the	Kia	Seltos.	You	have	a	variety	of	customisation	options	available	where	you	can	choose	from	what	you	want	to	see	in	the	HUD.	Mainly,	it	displays	speed	and	navigation	stuff	but	so	that	you	don’t	have	to	look	down	or	in	the	central	console	while	driving.	You	can	customise	how	the	HUD	looks	through	the
infotainment	system.	You	can	select	the	size	and	colour	of	different	information	displayed	on	the	HUD.	Here’s	how	you	can	customise	the	HUD	on	Seltos.	Can	you	retrofit	a	Heads	Up	Display?	Heads	Up	Display	Absolutely	yes.	For	those	wondering	only	Seltos	owners	are	having	the	convenience	of	the	HUD	in	the	affordable	range,	you	are	wrong.	You
can	easily	head	to	any	online	shopping	portal	and	get	yourself	a	HUD.	Usually,	these	devices	connect	to	your	car	through	the	On-Board	Diagnostics	(OBD)	port	and	display	the	vital	information	just	like	any	other	HUD	would	do.	Typically,	you	can	get	an	aftermarket	HUD	under	10k.	Advantages	of	having	HUD	HUD	Advantages	Helps	you	avoid	turning
your	head	to	various	places	in	search	of	different	information.	Be	it	speed	or	navigation,	you	have	it	all	at	a	single	place	i.e.	on	the	HUD.	Eyes	tend	to	re-focus	faster	on	the	road	when	you	take	your	eyes	off	the	HUD.	You	get	all	the	information	that	you	need	while	driving	at	a	single	place	so	you	are	not	distracted	from	the	road	by	your	mobile	or	those
fancy	dials	in	the	MID.	Significantly	reduces	driver’s	fatigue	because	they	don’t	have	to	struggle	looking	for	information	inside	the	car	and	can	focus	more	on	the	road.	Disadvantages	of	having	a	HUD	HUD	Disadvantages	More	development	is	required.	Each	and	every	vehicle	cannot	have	HUD	because	they	don’t	have	the	required	controls	making	it	a
hard	to	implement	the	technology.	It	significantly	adds	on	to	the	cost	of	the	vehicle.	If	the	brand	decides	to	make	it	a	standard	feature,	they	will	have	to	put	in	money.	Rather	than	being	a	convenience,	this	can	be	a	distraction	to	some	as	well.	Yes,	some	drivers	don’t	prefer	using	the	HUD	because	they	feel	that	the	display	distracts	them	rather	than
providing	them	with	any	useful	information.	This	was	all	about	the	Heads	Up	Display	or	the	HUD.	What	do	you	think	about	this	new	technology	which	Kia	Seltos	has	brought	in	the	affordable	segment?	Are	you	a	Seltos	owner?	Don’t	forget	to	leave	your	thoughts	in	the	comments	section	below	about	this	new	tech	included	in	your	car.	Have	any	doubts
regarding	the	HUD?	You	know	where	to	go!	SearchNetworking	virtual	network	functions	(VNFs)	Virtual	network	functions	(VNFs)	are	virtualized	tasks	formerly	carried	out	by	proprietary,	dedicated	hardware.	network	functions	virtualization	(NFV)	Network	functions	virtualization	(NFV)	is	a	network	architecture	model	designed	to	virtualize	network
services	that	have	...	overlay	network	An	overlay	network	is	a	virtual	or	logical	network	that	is	created	on	top	of	an	existing	physical	network.	SearchSecurity	user	behavior	analytics	(UBA)	User	behavior	analytics	(UBA)	is	the	tracking,	collecting	and	assessing	of	user	data	and	activities	using	monitoring	systems.	access	control	Access	control	is	a
security	technique	that	regulates	who	or	what	can	view	or	use	resources	in	a	computing	environment.	blended	threat	A	blended	threat	is	an	exploit	that	combines	elements	of	multiple	types	of	malware	and	usually	employs	various	attack	vectors	to	...	SearchCIO	resource	allocation	Resource	allocation	is	the	process	of	assigning	and	managing	assets	in
a	manner	that	supports	an	organization's	strategic	...	chief	digital	officer	(CDO)	A	chief	digital	officer	(CDO)	is	charged	with	helping	an	enterprise	use	digital	information	and	advanced	technologies	to	create	...	security	audit	A	security	audit	is	a	systematic	evaluation	of	the	security	of	a	company's	information	system	by	measuring	how	well	it	conforms
...	SearchHRSoftware	SearchCustomerExperience	implementation	Implementation	is	the	execution	or	practice	of	a	plan,	a	method	or	any	design,	idea,	model,	specification,	standard	or	policy	for...	first	call	resolution	(FCR)	First	call	resolution	(FCR)	is	when	customer	service	agents	properly	address	a	customer's	needs	the	first	time	they	call.	customer
intelligence	(CI)	Customer	intelligence	(CI)	is	the	process	of	collecting	and	analyzing	detailed	customer	data	from	internal	and	external	sources	...	Home/AR	trends,	holo	trends,	VR	trends/All	about	head-up	displays	(HUD)	Matthias	Mangold2021-04-06T10:03:20+00:00	Advanced	driver	assistance	system	An	automotive	head-up	display	or	automotive
heads-up	display	—also	known	as	a	auto-HUD—	is	any	transparent	display	that	presents	data	in	the	automobile	without	requiring	users	to	look	away	from	their	usual	viewpoints.	The	origin	of	the	name	stems	from	a	pilot	being	able	to	view	information	with	the	head	positioned	"up"	and	looking	forward,	instead	of	angled	down	looking	at	lower
instruments.	At	this	time,	there	are	three	different	approaches	to	OEM	HUDs	in	automobiles.	The	first	is	to	treat	the	back	of	the	windshield	in	such	a	way	that	an	image	projected	onto	it	will	reflect	to	the	driver.	The	second	is	to	have	a	small	combiner	that	is	separate	from	the	windshield.	Combiners	can	be	retracted.	The	third	is	to	laminate	a
transparent	display	in	between	layers	of	the	windshield	glass.[1]	HUD	in	a	BMW	E60	HUD	in	a	Pontiac	Bonneville	showing	a	speed	of	47	mph	The	green	arrow	on	the	windshield	near	the	top	of	this	picture	is	a	Head	Up	Display	on	a	2013	Toyota	Prius.	It	toggles	between	the	GPS	navigation	instruction	arrow	and	the	speedometer.	The	arrow	is
animated	to	appear	scrolling	forward	as	the	car	approaches	the	turn.	The	image	is	projected	without	any	kind	of	glass	combiner.	HUD	in	a	Mazda	using	a	retractable	combiner	rather	than	being	reflected	from	the	windshield.	Mazda	cx-9	active	driving	display	with	traffic	sign	recognition	Timeline	1988:	General	Motors	began	using	head-up	displays.
Their	first	HUD	units	were	installed	on	Oldsmobile	Cutlass	Supreme	Indy	Pace	Cars	and	replicas.	Optional	HUD	units	were	subsequently	offered	on	the	Cutlass	Supreme	and	Pontiac	Grand	Prix	before	being	more	widely	available.	1989–1994:	Nissan	offered	a	head-up	display	in	the	Nissan	240SX.[2]	1991:	Toyota,	for	the	Japanese	market	only,
released	a	HUD	system	for	the	Toyota	Crown	Majesta.	1998:	The	first	High	Content	Reconfigureable	display	appeared	on	the	Chevrolet	Corvette	(C5).	(1999	Model	Year)	1999:Cadillac	DTS	with	night-vision	via	Head-up	Display.(	model	Year	2000)	2003	:	Cadillac	introduced	a	HUD	system	for	the	Cadillac	XLR.	2003:	BMW	was	involved	in	large
developments	for	automotive	HUD	systems	for	the	2003	E60	5	Series.	2012:	Pioneer	Corporation	introduced	a	navigation	system	that	projects	a	HUD	in	place	of	the	driver's	visor	that	presents	animations	of	conditions	ahead,	a	form	of	augmented	reality	(AR).[3][4]	These	displays	are	becoming	increasingly	available	in	production	cars,	and	usually
offer	speedometer,	tachometer,	and	navigation	system	displays.	Night	vision	information	is	also	displayed	via	HUD	on	certain	General	Motors,	Honda,	Toyota	and	Lexus	vehicles.	Other	manufactures	such	as	Audi,	BMW,	Citroën,	Nissan,	Mazda,	Kia,	Mercedes	and	Volvo	currently	offer	some	form	of	HUD	system.	Motorcycle	helmet	HUDs	are	also
commercially	available.[5]	Add-on	HUD	systems	also	exist,	projecting	the	display	onto	a	glass	combiner	mounted	on	the	windshield.	These	systems	have	been	marketed	to	police	agencies	for	use	with	in-vehicle	computers.[citation	needed]	Eyes-on-the-Road-Benefit	The	Eyes-on-the-Road-Benefit	(ERB),	also	known	as	the	Head-Up-Display-Advantage,	is
the	term	given	to	the	purported	advantages	provided	to	motorists	when	driving	using	a	head-up	display	(HUD).[6]	This	can	also	be	referred	to	as	a	heads-up-device	or	heads-up	design,	as	compared	to	traditional	dashboard	designs,	which	are	referred	to	as	Head-Down-Design	(HDD).	A	HUD	is	an	instrument	used	to	communicate	information,	such	as
speed,	from	a	vehicle	to	the	driver	or	pilot.[7]	HUDs	can	either	be	built	into	a	vehicle	or	can	be	bought	aftermarket	and	installed	to	a	vehicle's	dashboard.[8]	The	benefit	of	Eyes-on-the-Road	systems	stems	from	increased	situational	awareness	and	elimination	of	the	need	to	look	away	from	the	road	whilst	driving,	thereby	increasing	reaction	time	to
external	hazards,	such	as	pedestrians.[9]	There	is	some	evidence	to	suggest	that	the	scope	of	the	ERB	is	limited	to	low	cognitive	load	situations	in	which	the	driving	task	is	not	particularly	complex.[6]	Aetiology	Research	into	the	ERB	primarily	utilizes	virtual	reality	driving	simulators	to	mimic	real	life	driving	scenarios	while	eliminating	situational
variability.	In	order	to	examine	HUDs	and	HDDs,	studies	often	compare	hazard	reaction	time,	situational	awareness,	and	quality	of	driving	(such	as	speed	consistency)	using	both	systems.	The	extent	of	the	ERB	on	different	demographics,	particularly	those	of	age	and	experience	level,	are	of	particular	interest.[citation	needed]	The	interaction	between
work-load	and	the	influence	of	ERB	are	also	frequently	examined	for	research.	Exogenous	saccadic	gaze	Saccadic	gaze	is	the	perceptual	mechanism	through	which	the	eye	is	inadvertently	drawn	to	external	stimulus	without	the	individual's	conscious	action.[10]	An	involuntary	gaze	is	most	easily	drawn	by	movement	or	distinct	changes	in	illumination
in	an	individual's	visual	field.[11]	These	external	stimuli	can	be	beneficial	in	such	situations	as	the	movement	of	a	pedestrian	about	to	walk	out	onto	the	road,	in	turn	allowing	the	driver	to	take	evasive	action.	Exogenous	cues	can	also	be	irrelevant,	and	often	dangerous,	leading	to	distraction	from	goal	behaviours,	such	as	the	flashing	of	a	cellphone
taking	one's	eyes	off	the	road.	By	superimposing	vital	driving	information	onto	the	horizon	in	a	driver's	direct	line	of	sight,	HUDS	allow	important	exogenous	cues,	like	the	movements	of	other	vehicles	to	draw	the	gaze	of	a	driver	whilst	they	monitor	vital	vehicle	feedback	such	as	speed	or	revolution	count.[12]	It	is	theorized	that	this	can	facilitate
faster	reaction	times	to	hazards	and	improve	situational	awareness.	A	collaborative	project	between	Faurecia	Groupe	and	Indian	Institute	of	Science	developed	an	eye	gaze	and	finger	controlled	head	up	display[13]	for	cars	that	can	also	automatically	estimate	drivers’	cognitive	load	and	distraction.[14]	Ideal	visual	field	The	ideal	visual	field	is	the	area
in	which	stimuli	are	most	accurately,	rapidly,	and	efficiently	processed	by	the	eye.	In	humans,	this	field	is	thought	to	be	within	20	degrees	above	or	below	the	vertical	meridian	of	an	individual's	gaze	and	60	degrees	either	side	of	the	horizontal	meridian.[15]	If	an	object	is	beyond	these	boundaries	it	will	require	eye	movement	to	bring	the	stimuli	out	of
periphery.	By	including	feedback	instruments	in	the	primary	field	of	vision,	HUDs	allow	for	the	horizon	and	all	associated	stimuli	to	stay	in	the	primary	field	vision	where	the	information	may	still	be	processed	and	acknowledged	by	a	motorist.[16]	Manifestation	Reaction	time	Reaction	time,	and	more	specifically	delayed	reaction,	is	widely	cited	as	a
key	contributor	to	vehicular	accidents.[17]	Reaction	time	in	relation	to	the	ERB	is	defined	as	the	time	it	takes	for	a	motorist	to	react	to	an	external	hazard	or	stimuli	and	then	carry	out	the	appropriate	reaction,	or	evasive	maneuver	such	as	braking	when	a	vehicle	in	front	stops.	The	feedback	offered	by	an	HUD	is	projected	onto	the	windshield	of	a
vehicle	with	the	aim	of	integrating	outside	stimuli	and	the	instrumental	feedback;	thus	removing	the	need	to	remove	a	driver's	eyes	from	the	road.	Studies	of	reaction	time	to	hazards	in	HUD	vs	HDD	designs	have	found	that	the	average	reaction	times	for	HUD	are	faster.[9]	This	trend	appears	to	continue	across	demographics,	including	both
categories	of	experience	level	and	age.[18][19]	Speed	maintenance	and	driving	quality	Speed	maintenance	is	the	extent	to	which	a	driver	maintains	a	speed	and	adjusts	their	speed	to	suit	traffic	laws	and	environmental	conditions.	The	use	of	HUDs	appears	to	produce	better	speed	maintenance	in	drivers	under	experimental	conditions	when	compared
to	HDDs.[6]	It	is	theorized	that	this	is	because	having	the	speedometer	at	the	eye	level	of	the	vehicle	operator	allows	for	continuous	monitoring	of	the	vehicle's	speed.	HUD	use	also	appears	to	increase	general	driving	quality,	including	staying	within	road	markings,	and	increased	smoothness	of	driving	and	navigation	abilities.[7]	Drivers’	capacity	to
focus	on	external	cues,	such	as	road	texture,	road	demarcations	and	street	signs	is	increased	by	using	a	seamless	interface	where	focus	on	the	road	isn't	interrupted	to	assess	speed	and	other	information.	Limitations	Work	load	The	influence	of	ERB	on	drivers	is	not	universal.	There	is	evidence	that	as	the	complexity	of	driving	tasks	increases,	the
benefits	of	using	a	HUD	are	decreased,	and	in	some	circumstances,	they	are	no	longer	statistically	significant.	The	ERB	is	diminished,	for	example,	when	individuals	are	driving	cognitively	demanding	vehicles,	such	as	industrial	vehicles,	or	when	they	are	asked	to	multitask	while	driving.[6]	One	study	has	shown	that	when	placed	in	a	cognitively
demanding	condition,	individuals	shift	their	focus	from	the	road	alone	to	focus	on	other	tasks	such	as	shifting	gears	or	talking	to	others.	Subsequently,	a	driver's	ability	to	process	HUD	feedback	requires	diversion	of	attention,	much	akin	to	that	which	occurs	whilst	using	a	HDD.[6]	Placement	There	are	limitations	for	where	a	HUD	can	be	placed	or
projected	in	a	vehicle	before	it	begins	to	diminish	the	ERB	and	becomes	more	of	a	distraction.	HUDs	can	be	constructed	so	that	the	instrumental	feedback	appears	to	be	projected	out	into	the	horizon,	rather	than	displayed	directly	on	the	windshield.[20]	In	test	situations,	a	projected	HUD	which	appears	near	the	nose	of	the	vehicle	is	said	to	result	in
the	most	rapid	response	times	and	best	situational	awareness	on	the	part	of	the	driver,	as	well	as	facilitating	better	driving	quality.[20]	For	in-glass	laminated	HUD,	the	display	glass	part	is	integrated	in	the	windshield	while	the	electronics	shall	be	placed	and	hidden	inside	the	vehicle	body.	The	information	is	displayed	directly	on	the	windshield.	See
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