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Abstract	

Starting	from	the	characteristics	of	Time‐lapse	photography,	this	paper	introduces	the	
selection	 of	 shooting	 equipment,	 the	 setting	 of	 shooting	 parameters,	 the	 shooting	
interval	and	the	number	of	shooting	and	other	technical	points.	The	paper	focuses	on	
summarizing	 and	 expounding	 the	 technical	 points	 of	motion	 control	 for	 Large‐scale	
Time‐lapse	photography	under	the	conditions	of	one	person,	one	camera,	and	one	tripod.	
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1. Introduction	

The	 application	 of	 Time‐lapse	 photography	 goes	 back	 a	 long	 time.	 In	 some	 documentaries,	
Time‐lapse	photography	is	popular	in	scientific	research	as	an	auxiliary	method	for	studying	
long‐growing	plants.	In	recent	years,	with	the	substantial	improvement	of	camera	performance,	
Time‐lapse	 photography	 has	 become	 the	 darling	 of	 film	 and	 television	 enthusiasts,	 and	 is	
widely	used	in	commercials,	documentaries	and	commercials.	We	can	see	from	many	movies,	
documentaries,	and	literary	films	that	with	many	empty	shots,	directors	are	increasingly	using	
Time‐lapse	photography.	Time‐lapse	photography	is	being	highly	recognized	by	the	market	for	
its	irreplaceable	form	of	artistic	expression.	Time‐lapse	photography	has	a	visual	impact	that	
traditional	photography	cannot	convey,	because	it	compresses	time	dozens	or	even	hundreds	
of	times,	making	objects	moving	at	normal	speeds	produce	exaggerated	and	powerful	effects.	
On	September	30,	2019,	"Rhyme	China	2019"	launched	by	the	China	Time‐lapse	Photography	
Alliance	was	released.	This	is	a	Large‐scale	Time‐lapse	photography	work	dedicated	to	the	70th	
anniversary	 of	 the	 founding	 of	 the	 People's	 Republic	 of	 China.	 From	 ancient	 city	 walls	 to	
buildings	and	markets,	from	mountains	and	rivers	to	streets	and	villages,	this	work	uses	Time‐
lapse	 photography	 to	 record	 the	 changes	 in	 people's	 happy	 lives	 and	 tells	 about	 the	 rapid	
development	of	China.	The	"Rhyme	in	China"	series	of	works	released	since	2013	are	excellent	
representatives	of	Large‐scale	Time‐lapse	photography.	Watching	this	film	will	give	people	an	
unspeakable	passion	and	visual	impact.	
This	 paper	 will	 introduce	 the	 characteristics	 of	 Time‐lapse	 photography,	 the	 selection	 of	
shooting	equipment,	parameter	settings,	shooting	interval	and	number	of	shots,	etc.	It	focuses	
on	the	motion	control	of	Large‐scale	Time‐lapse	photography,	and	reveals	the	secrets	of	the	
shooting	methods	of	Time‐lapse	photography	under	the	conditions	of	one	person,	one	camera,	
and	one	tripod.	

2. The	Difference	between	Time‐lapse	Photography	and	Video	Fast	
Forward	

Time‐lapse	photography	is	also	called	low‐speed	photography,	frame‐by‐frame	photography,	
stop‐motion	 photography,	 interval	 photography,	 and	 is	 called	 "stop‐motion	 animation"	 in	
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animation	applications.	Obtain	the	picture	through	the	low	frame	rate,	and	then	play	it	at	the	
normal	movie	and	TV	playback	rate.	Changes	in	the	subject	that	cannot	be	distinguished	by	the	
naked	eye	are	presented	to	the	audience	at	dozens	of	times	the	original	speed.	
Time‐lapse	photography	has	basically	the	same	effect	as	Time‐lapse	video	in	some	scenes,	such	
as	 shooting	 sunrise	 and	 sunset.	 The	 sunrise	 and	 sunset	 process	 is	 recorded	 with	 a	 video	
recorder,	and	the	same	effect	as	the	delay	can	be	achieved	through	frame	processing	or	video	
fast	forward.	
But	in	fact,	Time‐lapse	photography	is	essentially	different	from	fast	video	playback:	in	mobile	
photography,	video	fast	playback	doesn't	work	anymore.	When	the	camera	position	is	not	fixed,	
the	 same	delay	effect,	 the	 frame	picture	 is	easier	 to	move	 than	when	shooting	video.	When	
shooting	 specific	 objects,	 each	 specific	 position	 needs	 to	 be	 corrected	 for	 the	 angle,	 and	 to	
ensure	that	the	focus	remains	unchanged	and	the	composition	is	stable	to	ensure	the	continuity	
of	the	picture.	As	shown	below:	

	
Figure	1.	Moving	direction	of	shooting	

	
If	the	video	shooting	method	is	adopted,	the	shooting	work	will	be	very	heavy.	The	effect	of	
shock	absorption	can	only	be	achieved	by	laying	slide	rails.	The	rails	are	expensive	and	time‐
consuming	to	lay	them,	making	the	shooting	process	very	cumbersome.	
On	the	other	hand,	the	quality	of	each	frame	of	Time‐lapse	photography	is	the	quality	of	a	single	
SLR	photo,	and	there	is	a	lot	of	room	for	manipulation	in	post‐retouching	and	color	correction.	
Although	video	is	theoretically	composed	of	one	frame	of	pictures,	the	quality	of	each	frame	is	
often	 not	 comparable	 to	 photographic	 pictures,	 and	 it	 cannot	 be	 used	 for	 in‐depth	 post‐
processing.	
Finally,	Time‐lapse	has	a	more	powerful	"Time‐lapse	effect",	such	as	shooting	a	flower	blooming.	
The	blooming	cycle	of	the	flowers	is	one	week.	With	current	storage	technology,	it	is	difficult	to	
record	video,	but	the	delay	of	the	stacking	of	photos	can	be	done.	

3. Shooting	Interval	and	Number	of	Shots	

Time‐lapse	shooting	should	use	different	intervals	for	different	situations,	the	shooting	interval	
is	1	second	to	a	few	seconds.	If	you	choose	the	TV	(PAL)	frame	rate	of	25fps,	the	interval	of	2	
seconds	will	compress	the	time	by	50	times;	the	shooting	interval	of	0.4	seconds	will	compress	
the	time	by	10	times.	Therefore,	short‐interval	shooting	should	be	used	to	express	dynamics,	
ways	of	expression,	and	action	details,	and	long‐interval	shooting	should	be	used	to	express	
changes	in	the	process.	In	order	to	keep	the	audience's	attention	focused	for	a	long	time,	the	
time	of	each	segment	of	the	final	product	of	Time‐lapse	photography	should	not	be	too	long.	
The	upper	limit	is	about	25	seconds,	which	is	25×25=625	frames.	From	the	perspective	of	the	
number	of	frames,	the	amount	of	information	in	multiple	frames	is	too	large,	which	is	prone	to	
aesthetic	 fatigue.	Time‐lapse	photography	 films	are	composed	of	many	 fragments,	 and	each	
fragment	is	combined	with	the	rhythm	of	music	to	express	a	scene.	Changing	a	group	of	scenes	
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usually	takes	4	seconds,	or	2	seconds	for	a	short	period	of	time,	and	then	it	will	pass	by	in	a	
flash.	
The	 time	 interval	 of	 0.4	 seconds	 to	 4	 seconds	 can	 be	 used	 for	 crowd	 shooting	 and	 crowd	
shooting.	When	the	interval	is	short,	you	can	clearly	see	the	action	of	each	step	taken	by	the	
person.	This	is	necessary	when	shooting	micro‐shifting,	and	1	second	is	too	long.	And	if	you	
want	to	have	a	larger	span,	or	shoot	at	a	long	distance,	or	make	a	jump	effect,	or	use	an	ND	lens	
(reducing	mirror)	to	make	the	blur,	the	interval	can	be	longer.	
Lightning	shooting	is	unlikely	to	be	achieved	during	the	day.	If	there	is	lightning	during	the	day,	
the	easiest	way	is	to	shoot	a	video,	and	then	use	the	post‐frame	extraction	process.	To	shoot	
lightning	at	night,	you	can	set	the	shooting	interval	from	3	seconds	to	11	seconds.	If	the	lightning	
is	very	 frequent,	you	can	also	reduce	 the	 time	 interval	appropriately.	 In	order	 to	 take	more	
lightning	 shots,	 we	 try	 to	 shorten	 the	 shutter	 time	 as	 much	 as	 possible.	 In	 some	 cases,	
continuous	shooting	mode	can	be	enabled,	and	the	interval	will	be	very	short.	
Some	common	shooting	interval	settings:	
Fast	moving	cloud:	1	second;	
Slowly	moving	clouds:	10	seconds;	
The	sun	across	the	sky	on	a	sunny	day	(wide):	20‐30	seconds;	
The	stars	move	in	the	sky	(wide):	20‐60	seconds;	
Close‐up	of	sunset:	1‐2	seconds;	
Crowd:	1‐2	seconds;	
Plant	growth	(such	as	cucumber	vines):	2	minutes;	
The	shadow	of	the	sun	on	the	ground:	10‐20	seconds.	

4. Motion	Control	of	Time‐lapse	Photography	

4.1. The	Method	of	Motion	Control	
There	are	many	ways	to	move	the	camera	position	in	a	wide	range,	for	example:	
(1)	Put	the	camera	on	the	top	of	the	car	and	fix	it.	The	advantage	of	this	approach	is	that	the	
camera	is	relatively	stable,	but	it	also	has	limitations.	It	can	only	be	used	on	the	road	and	the	
road	conditions	are	better.	
(2)The	camera	is	placed	on	public	transportation,	such	as	a	bus	or	train.	The	advantage	of	this	
shooting	method	is	stability,	but	because	the	speed	of	public	transportation	is	very	fast,	it	will	
be	difficult	to	take	photos,	but	it	will	be	much	better	to	shoot	videos.	
(3)	The	camera	is	placed	on	a	self‐made	track,	and	the	shooting	range	is	large,	but	it	cannot	
adapt	to	every	shooting	scene.	
(4)Use	slide	rails	when	shooting,	not	only	can	the	slide	rails	be	continuously	extended,	but	the	
pictures	taken	are	extremely	stable.	However,	the	laying	of	slide	rails	is	more	troublesome	and	
will	waste	a	lot	of	time.	Good	weather	is	fleeting,	and	laying	slide	rails	will	waste	time.	
(5)Use	a	tripod,	move	the	tripod	continuously,	and	shoot	one	scene	one	step	at	a	 time.	This	
method	is	simple	and	easy	to	learn	and	easy	to	use.	The	location	is	basically	unaffected,	and	the	
rough	and	bumpy	roads	can	also	be	photographed	in	this	way.	However,	it	will	be	more	difficult	
for	photographers	to	take	pictures	in	this	way,	because	it	takes	a	long	time	to	move	the	tripod	
manually.	Sometimes	it	takes	an	hour	or	even	longer	to	shoot	at	a	distance	of	fifty	meters.	

4.2. Technical	Points	in	Motion	Control	
4.2.1. Exposure	at	Equal	Intervals	
Equal	 interval	 exposure	 is	 an	 important	 factor	 in	 the	 success	 of	 Time‐lapse	 photography.	
Without	this	factor,	the	picture	will	be	intermittent	and	jumpy,	which	is	very	abrupt,	which	is	
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unprofessional.	It	is	undeniable	that	in	some	cases,	such	as	when	there	are	few	clouds	or	when	
there	are	no	clouds,	the	exposure	time	can	be	different,	so	that	it	is	convenient	to	use	the	manual	
shutter.	In	the	case	of	cloudy,	the	difference	in	exposure	time	by	10%	is	actually	invisible	to	the	
naked	eye.	However,	for	higher	quality,	it	is	still	necessary	to	ensure	equal	interval	exposure.	
4.2.2. Move	Equidistantly	
The	 video	 playback	 speed	 is	 uniform.	 In	 Time‐lapse	 photography,	 uniform	playback	means	
equal‐distance	 movement.	 The	 development	 of	 science	 and	 technology	 has	 brought	
improvements	 in	photographic	equipment.	Most	slide	rails	on	the	market	can	guarantee	the	
uniformity	of	movement,	but	 the	price	 is	more	expensive.	Moreover,	manual	movement	can	
also	ensure	uniform	movement.	Many	people	still	choose	to	move	the	camera	manually	to	move	
the	camera	at	an	equal	distance.	
The	distance	and	time	of	each	movement	in	the	shooting	process	depends	on	the	specific	scene.	
The	farther	you	move	or	the	longer	the	shooting	time	interval,	the	faster	the	post‐video	speed,	
and	vice	versa.	 If	 the	distance	difference	between	each	movement	 is	 too	 large,	 it	will	 cause	
discontinuous	video	playback.	The	distance	difference	should	not	exceed	15cm.	 It	 is	best	 to	
move	the	route	in	an	arc,	but	the	tripod	cannot	achieve	precise	arc	movement.	Therefore,	the	
lateral	 movement	 can	 be	 selected,	 and	 the	 final	 effect	 is	 not	 much	 different	 from	 the	 arc	
movement.	In	addition,	when	we	move	longitudinally,	we	must	ensure	that	the	trajectory	of	the	
motion	is	a	straight	line,	otherwise	the	picture	will	be	very	jumpy.	This	is	different	from	the	
lateral	movement.	Even	if	the	lateral	movement	is	slightly	deviated,	it	cannot	be	detected	by	the	
naked	eye	through	the	later	stabilization	process.	
4.2.3. Always	Keep	in	Focus	
Another	 important	 factor	 to	 ensure	 the	 continuity	of	 the	motion	of	 the	picture	 is	 to	always	
ensure	that	the	focus	point	remains	the	same	during	mobile	shooting.	The	horizontal	movement	
or	the	arc	movement	is	always	centered	on	the	focal	point,	so	that	the	effect	of	the	later	video	
playback	will	produce	a	very	shocking	effect	of	three‐dimensional	movement.	Translated	to	the	
camera,	the	position	of	the	focus	remains	unchanged	on	the	camera	screen.	

	
Figure	2.	Photography	focus	

4.2.4. Keep	the	Camera	Parallel	to	the	Horizon	
It	is	not	enough	to	keep	the	subject	fixed	and	the	focus	constant,	we	also	have	to	keep	it	parallel	
to	 the	horizon.	 If	 the	camera	shakes	 from	side	to	side	during	shooting,	 it	will	cause	trouble.	
When	the	focus	is	not	in	the	center	of	the	lens,	it	can	be	corrected	by	the	stabilization	software	
in	the	later	stage,	but	it	cannot	be	completely	repaired.	Therefore,	in	order	to	facilitate	post‐
processing	and	ensure	the	quality	of	the	video	picture,	the	camera	must	be	kept	stable	when	
shooting.	A	tripod	is	a	necessity	during	shooting.	The	leveling	aid	on	the	tripod	and	the	built‐in	
level	ruler	of	the	camera	can	help	us	keep	the	camera	stable	when	shooting.	
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5. Conclusion	

In	Time‐lapse	photography,	you	can	take	one	frame	per	minute,	one	frame	per	hour,	or	even	
one	frame	per	day.	The	sun	and	the	moon,	the	stars	shifting,	the	flowers	blooming,	the	clouds	
rolling	and	 relaxing,	 can	all	be	 shown	 in	a	 short	video	screen,	 giving	people	a	 strong	visual	
beauty	 and	 shocking	 power.	 Time‐lapse	 photography	 compresses	 time	 to	 reproduce	 the	
gradual	evolution	of	things.	At	the	same	time,	it	is	shot	with	a	single‐lens	reflex	camera	with	
large	 resolution	 and	 high	 quality.	 It	 is	 currently	 widely	 used	 in	 various	 advertising	 films,	
televisions,	and	movies.	In	the	paper,	the	author	analyzes	the	methods	and	techniques	of	Time‐
lapse	 photography,	 and	 focuses	 on	 summarizing	 the	 technical	 points	 of	 motion	 control	 in	
shooting	 under	 the	 conditions	 of	 a	 photographer,	 a	 camera,	 and	 a	 tripod.	 The	 paper	 is	 for	
reference	by	Time‐lapse	photography	enthusiasts.	In	addition,	to	improve	the	quality	of	Time‐
lapse	 photography,	 the	 accumulation	 of	 "quantity"	 is	 the	 key.	 Success	 depends	 not	 only	 on	
technology,	 but	 also	 on	 discovery,	 creativity,	 persistence,	 and	 perseverance	 to	 withstand	
loneliness.	
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