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Next-generation	Sequencing	in	Cancer	Research:	Tools,	Techniques,	and	Tailored	Solutions	for	Accurate	Analysis	of	DNA/RNA	ManipulationBy	Integrated	DNA	Technologies	(IDT),	my	experience	with	data	acquisition	began	at	NASA	Glenn	Research	Center	where	I	worked	on	a	project	involving	fiber	optic	temperature	sensors.	This	single	A/D	board
gave	direction	to	my	career,	resulting	in	30+	years	of	experience	with	data	acquisition	products.Accuracy	is	crucial	for	measurements	as	it	matches	up	to	the	government	standard	known	as	NIST.	Using	a	voltage	calibrator	and	good	voltmeter	helps	verify	output	value.	Resolution	refers	to	how	many	values	can	be	represented	on	a	scale.	Higher
resolution	A/D	devices	help	by	injecting	perfect	test	voltage	directly	into	the	IC	chip,	reducing	inaccuracy	from	circuitry.Sensitivity	is	the	degree	to	which	input	signal	change	is	reflected	in	data.	Devices	with	internal	noise	respond	poorly	to	small	changes	and	averaging	reduces	noise	but	slows	down	speed.	Most	modern	devices	feature	low	noise
circuitry.	Precision	refers	to	consistently	returning	same	value	every	time,	like	a	tight	group	of	arrows	in	a	target.Personal	information	collected	on	the	website	is	confidentially	treated	and	in	accordance	with	the	data	protection	regulations	and	privacy	policy.	Cookies	are	stored	on	your	computer	and	saved	by	your	browser.	Most	of	these	cookies	are
so-called	"session	cookies."	They	are	automatically	deleted	after	you	visit.	Other	cookies	remain	in	your	device's	memory	until	you	delete	them.	These	cookies	make	it	possible	to	recognize	your	browser	when	you	next	visit	the	site.	You	can	configure	your	browser	to	inform	you	about	the	use	of	cookies	so	that	you	can	decide	on	a	case-by-case	basis
whether	to	accept	or	reject	a	cookie.	Alternatively,	your	browser	can	be	configured	to	automatically	accept	cookies	under	certain	conditions	or	to	always	reject	them,	or	to	automatically	delete	cookies	when	closing	your	browser.	Disabling	cookies	may	limit	the	functionality	of	this	website.	Cookies	which	are	necessary	to	allow	electronic
communications	or	to	provide	certain	functions	you	wish	to	use	(such	as	the	shopping	cart)	are	stored	pursuant	to	Art.	6	paragraph	1,	letter	f	of	DSGVO.	The	website	operator	has	a	legitimate	interest	in	the	storage	of	cookies	to	ensure	an	optimized	service	provided	free	of	technical	errors.	If	other	cookies	(such	as	those	used	to	analyze	your	surfing
behavior)	are	also	stored,	they	will	be	treated	separately	in	this	privacy	policy.	Server	log	files	The	website	provider	automatically	collects	and	stores	information	that	your	browser	automatically	transmits	to	us	in	"server	log	files".	These	are:	Browser	type	and	browser	version	Operating	system	used	Referrer	URL	Host	name	of	the	accessing	computer
Time	of	the	server	request	IP	address	These	data	will	not	be	combined	with	data	from	other	sources.	The	basis	for	data	processing	is	Art.	6	(1)	(f)	DSGVO,	which	allows	the	processing	of	data	to	fulfill	a	contract	or	for	measures	preliminary	to	a	contract.	Contact	form	Should	you	send	us	questions	via	the	contact	form,	we	will	collect	the	data	entered
on	the	form,	including	the	contact	details	you	provide,	to	answer	your	question	and	any	follow-up	questions.	We	do	not	share	this	information	without	your	permission.	We	will,	therefore,	process	any	data	you	enter	onto	the	contact	form	only	with	your	consent	per	Art.	6	(1)(a)	DSGVO.	You	may	revoke	your	consent	at	any	time.	An	informal	email
making	this	request	is	sufficient.	The	data	processed	before	we	receive	your	request	may	still	be	legally	processed.	We	will	retain	the	data	you	provide	on	the	contact	form	until	you	request	its	deletion,	revoke	your	consent	for	its	storage,	or	the	purpose	for	its	storage	no	longer	pertains	(e.g.	after	fulfilling	your	request).	Any	mandatory	statutory
provisions,	especially	those	regarding	mandatory	data	retention	periods,	remain	unaffected	by	this	provision.	4.	Analytics	and	advertising	Google	Analytics	This	website	uses	Google	Analytics,	a	web	analytics	service.	It	is	operated	by	Google	Inc.,	1600	Amphitheatre	Parkway,	Mountain	View,	CA	94043,	USA.	Google	Analytics	uses	so-called	"cookies".
These	are	text	files	that	are	stored	on	your	computer	and	that	allow	an	analysis	of	the	use	of	the	website	by	you.	The	information	generated	by	the	cookie	about	your	use	of	this	website	is	usually	transmitted	to	a	Google	server	in	the	USA	and	stored	there.	Google	Analytics	cookies	are	stored	based	on	Art.	6	(1)	(f)	DSGVO.	The	website	operator	has	a
legitimate	interest	in	analyzing	user	behavior	to	optimize	both	its	website	and	its	advertising.	Browser	plugin	You	can	prevent	these	cookies	being	stored	by	selecting	the	appropriate	settings	in	your	browser.	However,	we	wish	to	point	out	that	doing	so	may	mean	you	will	not	be	able	to	enjoy	the	full	functionality	of	this	website.	You	can	also	prevent
the	data	generated	by	cookies	about	your	use	of	the	website	(incl.	your	IP	address)	from	being	passed	to	Google,	and	the	processing	of	these	data	by	Google,	by	downloading	and	installing	the	browser	plugin	available	at	the	following	link:	.	Objecting	to	the	collection	of	data	You	can	prevent	the	collection	of	your	data	by	Google	Analytics	by	clicking	on
the	following	link.	An	opt-out	cookie	will	be	set	to	prevent	your	data	from	being	collected	on	future	visits	to	this	site:	Disable	Google	Analytics.	For	more	information	about	how	Google	Analytics	handles	user	data,	see	Google's	privacy	policy:	.	Google	reCAPTCHA	We	use	"Google	reCAPTCHA"	(hereinafter	"reCAPTCHA")	on	our	websites.	This	service	is
provided	by	Google	Inc.,	1600	Amphitheater	Parkway,	Mountain	View,	CA	94043,	USA	("Google").	reCAPTCHA	is	used	to	check	whether	the	data	entered	on	our	website	(such	as	on	a	contact	form)	has	been	entered	by	a	human	or	by	an	automated	program.	To	do	this,	reCAPTCHA	analyzes	the	behavior	of	the	website	visitor	based	on	various
characteristics.	This	analysis	starts	automatically	as	soon	as	the	website	visitor	enters	the	website.	For	the	analysis,	reCAPTCHA	evaluates	various	information	(e.g.	IP	address,	how	long	the	visitor	has	been	on	the	website,	or	mouse	movements	made	by	the	user).	The	data	collected	during	the	analysis	will	be	forwarded	to	Google.	The	reCAPTCHA
analyses	take	place	completely	in	the	background.	Website	visitors	are	not	advised	that	such	an	analysis	is	taking	place.	Data	processing	is	based	on	Art.	6	(1)	(f)	DSGVO.	The	website	operator	has	a	legitimate	interest	in	protecting	its	site	from	abusive	automated	crawling	and	spam.	For	more	information	about	Google	reCAPTCHA	and	Google's
privacy	policy,	please	visit	the	following	links:	and	.	5.	Newsletter	Newsletter	data	If	you	would	like	to	receive	our	newsletter,	we	require	a	valid	email	address	as	well	as	information	that	allows	us	to	verify	that	you	are	the	owner	of	the	specified	email	address	and	that	you	agree	to	receive	this	newsletter.	No	additional	data	is	collected	or	is	only
collected	on	a	voluntary	basis.	We	only	use	this	data	to	send	the	requested	information	and	do	not	pass	it	on	to	third	parties.	We	will,	therefore,	process	any	data	you	enter	onto	the	contact	form	only	with	your	consent	per	Art.	6	(1)	(a)	DSGVO.	You	can	revoke	consent	to	the	storage	of	your	data	and	email	address	as	well	as	their	use	for	sending	the
newsletter	at	any	time,	e.g.	through	the	"unsubscribe"	link	in	the	newsletter.	The	data	provided	when	registering	for	the	newsletter	will	be	used	to	distribute	the	newsletter	until	you	cancel	your	subscription.###ARTICLEparaphrased	text	here###ENDARTICLEAccuracy	and	precision	are	two	related	but	distinct	concepts	that	are	essential	in
scientific	research.	Resolution,	which	refers	to	the	smallest	change	in	measurement,	determines	the	upper	limit	of	precision.	A	picture,	for	instance,	can	have	high	resolution	but	low	precision	due	to	scaling	issues	or	sensor	limitations.	In	real-world	applications,	understanding	accuracy	and	precision	is	crucial	for	accurate	measurements.Without	bias
and	repeatably,	clearly	of	crucial	importance.	Heres	the	bad	newswhile	being	100%	accurate	and	precise	ideal,	impossible	in	reality.	There	always	some	non-zero	variability	from	factors	outside	our	control,	such	as	instruments	environmental	conditions,	and	lab	personnel.	With	that	said,	many	things	we	can	do	to	maximize	accuracy	and	precision
when	conducting	experiments.	Drum	roll,	please!	Calibration	the	number	one	item	on	this	list	for	a	very	important	reason:	it	most	critical	means	ensuring	data	measurements	accurate.	Calibration	involves	adjusting	or	standardizing	lab	equipment	so	that	it	more	accurate	AND	precise.	Calibration	typically	requires	comparing	standard	to	what
instrument	measuring	and	adjusting	accordingly.	Complexity	calibrating	instruments	or	equipment	varies	widely,	but,	typically,	user	manuals	have	recommended	recalibration	recommendations.	Bitesize	Bio	has	several	articles	on	routine	calibration,	including	routine	calibration	pipettes	and	calibrating	lab	scales.	Even	if	all	instruments	in	your	lab	are
calibrated,	odds	they	need	regular	care	operate	at	maximum	accuracy	precision.	For	instance,	pH	meters	need	routine	maintenance	performed	by	novice	scientists,	while	more	sensitive	instrumentation	may	require	shipment	parts	vendors	or	even	on-site	visits.	Always	check	user	manuals	and	call	equipment	manufacturers	ensure	take	appropriate
measures	keep	lab	equipment	running	under	conditions	optimal	for	accuracy.The	importance	of	accuracy,	precision,	and	resolution	cannot	be	overstated	in	any	measurement	or	inspection	process.	Measuring	data	that	is	both	accurate	and	precise	ensures	that	the	measurement	results	are	close	to	the	true	value,	making	it	highly	repeatable	and
reproducible.	On	the	other	hand,	the	term	resolution	refers	to	the	smallest	change	that	can	be	measured	with	an	instrument,	which	is	often	confused	with	accuracy	and	precision.###ARTICLEIn	metrology,	accuracy	and	precision	are	two	crucial	terms	that	define	the	reliability	of	measurement	systems.	Accuracy	reflects	the	closeness	of	a
measurement	to	its	true	value,	while	precision	refers	to	the	consistency	of	measurements.Achieving	High	Accuracy	and	Precision	in	MeasurementsEnsure	that	your	scale	or	measuring	device	correctly	reflects	the	actual	weight	or	measurement	it	is	supposed	to	represent,	as	well	as	being	precise	in	terms	of	reproducibility.Determine	the	overall
measurement	uncertainty.	These	values	for	measurement	uncertainty	are	defined	in	percent	or	in	ppm	(parts	per	million)	relative	to	the	reference	value.	The	conversion	between	these	units	is	essential	for	accurate	calculations.	For	instance,	1%	is	equivalent	to	10,000	ppm,	while	0.1%	corresponds	to	1,000	ppm.	This	relationship	is	critical	when
comparing	different	measurement	systems.	The	total	uncertainty	of	an	instrument	is	the	sum	of	individual	uncertainties	from	various	sources,	including	the	device	itself,	connecting	cables,	and	external	accessories.	Each	component	contributes	to	the	overall	error,	requiring	careful	analysis.	When	using	a	1:10	probe	with	an	oscilloscope,	the
measurement	uncertainty	increases	due	to	the	voltage	divider	formed	by	the	probe's	internal	resistance	and	the	oscilloscope's	input	impedance.	This	combination	creates	an	additional	error	margin	that	must	be	accounted	for.	The	system	uncertainty	of	the	probe	and	oscilloscope	combination	is	typically	specified	by	the	manufacturer,	but	using
mismatched	components	can	lead	to	unpredictable	results.	For	example,	if	an	oscilloscope	with	1.5%	tolerance	is	paired	with	a	probe	having	2.5%	system	uncertainty,	the	total	reading	uncertainty	is	calculated	by	multiplying	these	values.	This	highlights	the	importance	of	using	compatible	equipment	to	maintain	measurement	accuracy.	Shunt
resistors	used	for	current	measurement	also	introduce	uncertainty	due	to	their	tolerance	and	temperature	dependence.	The	resistance	value	of	a	shunt	is	specified	at	a	nominal	temperature,	but	environmental	changes	can	alter	its	value.	Temperature	dependence	is	often	expressed	in	ppm/C,	requiring	adjustments	for	ambient	conditions.	For	example,
a	shunt	with	a	nominal	resistance	of	100	at	22C	and	a	temperature	coefficient	of	20	ppm/C	will	have	a	slightly	different	resistance	at	30C.	This	variation	must	be	considered	when	calculating	total	measurement	uncertainty.	The	total	uncertainty	of	an	instrument	is	determined	by	combining	the	individual	uncertainties	of	its	components.	For	instance,
an	instrument	with	5%	reading	and	3%	full-scale	tolerance	will	have	a	combined	uncertainty	calculated	using	specific	equations.	This	example	demonstrates	how	multiple	factors	contribute	to	the	overall	measurement	error.	By	analyzing	these	components	separately,	engineers	can	ensure	the	accuracy	of	their	measurements	and	identify	areas	for
improvement.	When	using	external	accessories	like	probes	or	shunts,	their	uncertainties	must	be	added	to	the	instrument's	inherent	uncertainty.	This	ensures	a	comprehensive	understanding	of	the	measurement's	reliability.	For	example,	a	1:10	probe	introduces	an	additional	uncertainty	that	must	be	combined	with	the	oscilloscope's	tolerance.
Similarly,	a	shunt	resistor's	tolerance	affects	the	current	measurement,	requiring	adjustments	in	the	total	uncertainty	calculation.	These	considerations	are	essential	for	achieving	precise	and	reliable	results	in	technical	measurements.	The	relationship	between	reading	uncertainty	and	full-scale	uncertainty	is	crucial	for	accurate	calculations.	For
example,	a	measurement	of	70	V	on	a	100	V	range	with	5%	reading	and	3%	full-scale	tolerance	results	in	a	total	uncertainty	of	7.5	V.	This	highlights	the	importance	of	accounting	for	both	types	of	uncertainty	when	evaluating	measurement	accuracy.	By	understanding	these	relationships,	engineers	can	optimize	their	measurement	setups	and	minimize
errors	in	their	results.	In	summary,	the	total	measurement	uncertainty	is	a	combination	of	multiple	factors,	including	the	instrument's	inherent	tolerance,	external	accessories,	and	environmental	conditions.	By	carefully	analyzing	each	component	and	combining	their	uncertainties,	engineers	can	ensure	the	reliability	and	accuracy	of	their
measurements.	This	process	is	essential	for	applications	requiring	high	precision,	such	as	scientific	research	and	industrial	testing.	###The	introduction	of	a	shunt	can	lead	to	an	increase	in	temperature,	which	in	turn	affects	the	resistance	value.	The	change	in	resistance	due	to	current	flow	depends	on	several	factors,	including	calibration	and
environmental	conditions.	Precision	is	used	to	express	the	random	measurement	error,	which	is	often	caused	by	thermal	noise.Thermal	noise	follows	a	Gaussian	distribution,	as	described	by	equation	[equ.	6].	This	distribution	provides	a	probability	curve,	showing	that	there	is	a	high	probability	of	the	measured	value	being	within	3.	To	improve
precision,	oversampling	or	filtering	can	be	used,	but	this	may	also	reduce	the	bandwidth	and	resolution.Digital	measuring	systems	use	an	AD	converter	to	convert	analog	signals	to	digital	equivalents.	The	resolution	is	always	equal	to	one	bit,	but	it	can	also	be	expressed	in	other	units,	such	as	volts.	For	example,	a	3	V	range	with	an	8-bit	AD	converter
has	a	resolution	of	100	mV.Analog	measuring	instruments	have	difficulty	providing	an	exact	number	for	resolution	due	to	mechanical	hysteresis	and	observer	subjectivity.	Loading	comments,	please	wait	...paraphrased	text	hereparaphrased	text	here

Difference	accuracy	and	resolution.	What	is	the	difference	between	accuracy	precision	resolution	and	sensitivity.	Resolution	vs	accuracy.	Precision	vs	accuracy.	Resolution	vs	accuracy	vs	precision.
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