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Outline

ÅIntro: history

ÅInstruments and techniques: camera, lens, tripod, timer, jpg, ext battery, dew remover, raw, iso, 
memory, composition, dolly, panning, bulb ramping, magic lantern, hdr, hyperlapse

ÅProcessing: video resolution, speed, compression, virtualdub (+deflicker), renaming files, lightroom, 
lrtimelapse, multi-track editors, music and licensing

ÅSharing and conclusion: Youtube, Vimeo, video file download; articles, forums, authors; other kind of 
timelapses (geostationary satellites, eclipses, ...)

ÅShowcase: some of my best timelapses

ÅDiscussion: Q&A, tips for imaging and processing a TL



Introduction

A picture is better that a thousand words...

... a video is better than a thousand pictures!

We see our world in motion, and our brain is much more interested 
in video respect to still pictures

Time Lapse = intervals of time (in short TL)

A way to accelerate time for slow phenomena (like flower opening, 
cloud motions, night sky...)



Historical background

Making night sky time lapses before ~2000 was very difficult. 

Modified film cinecameraswere necessary.

AFAIK, no amateurproduced night sky TLs with film.

Å¸ŜŀǊǎ Ωтл-ΩулΥ ŀǎǘǊƻƴƻƳȅ ŘƻŎǳƳŜƴǘŀǊƛŜǎ ǳǎŜŘ ǎƻƳŜ ƴƛƎƘǘ ǎƪȅ TLs.

ÅYear мффнΥ ά.ŀǊŀƪŀέ όŦƛƭƳΣ ōȅ wƻƴ CǊƛŎƪŜύ ǿŀǎ ǊŜƭŜŀǎŜŘΣ ƛƴŎƭǳŘƛƴƎ 

many interesting night sky TLs made with film.

ÅYear 2000s: many digital cameras and modified webcams become 

common. First trials in astrophotography and also TLs.

ÅYears 2007-фΥ ŀǊǘƛŎƭŜǎ ƻƴ ŀǎǘǊƻƴƻƳȅ ƳŀƎŀȊƛƴŜǎΣ ŜΦƎΦ άaƻǾƛƴƎ 

tƛŎǘǳǊŜǎέ ƻƴ {ϧ¢Σ !ǳƎΩлфΣ ōȅ L.Comolliand A.Gambaro.

Å¸ŜŀǊ нлмнΥ ǊŜƭŜŀǎŜŘ άTimescapesέ ŦƛƭƳΣ ōȅ ¢ƻƳ [ƻǿŜΦ



Evolution of amateur TLs 

ÅSimple image sequence

ÅProcessing with brightness and contrast

ÅAddition of a background music

ÅAdvanced processing with PS or other 
functions

ÅComposition of many sequences together

ÅCrop motion of the imaged field

ÅPanning and dolly

ÅOut and out short films

~2000

~2010
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Camera
ÅBest: modified full frame DSLR
ÅH-alpha mods required only for best rendering of nebulas
ÅOne great choice: Canon 6D (mk1) with Baaderfilter

ÅVery good: standard APS-C DSLR
ÅMy actual choice: Canon 60D unmodified with Magic Lantern

ÅAverage: compact cameras
Åsome cameras give decent results
Åbest if  modified with CHDK

ÅBad: smartphones
Åtoo low sensitivity and high noise
Åquality is improving (e.g. OnePlus One)

ÅMy settings with Canon 60D ML
Å3200 ISO
Åbulb exposure: 20 s with 20 mm, 30 s with 15 mm, 40 s with 10 mm
Åfile format: RAW full (always)
Åfocus with 10x live view is very helpful
Åframing with long exposure live view via 

Magic Lantern (~1s exp)

Canon 350D + Tokina 11mm f/2.8

Canon Ixus 220HS + CHDK
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Lenses
Look for focal length Җ20 ƳƳ ŀƴŘ ŀǇŜǊǘǳǊŜ Җ ŦκнΦу

Focus: manual is mandatory (block with tape!)

ÅBest: short and wide
Åfull-frame, e.g.:

ÅSamyang 14 mm f/2.8 (rect)
ÅCanon 15 mm f/2.8 (fish)
ÅSigma 20 mm f/1.8 (rect)

ÅAPS-C, e.g.:
ÅSamyang 8 mm f/3.5 (fish)
ÅSamyang 10 mm f/2.8 (rect)

ÅGood: standard zoom lenses
Åfull-frame, e.g.:

ÅCanon 24-105 f/4.0
ÅAPS-C, e.g.:

ÅCanon 15-85 f/3.5-5.6
ÅCanon 18-55 f/3.5-5.6

ÅAverage: e.g. standard kit lens like Canon 18-55 f/3.5-5.6
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Canon 5D + Peleng 8mm f/3.5

Canon 500D + Canon 15mm f/2.8

Lenses: field 
of view

Canon 350D + Samyang 8mm f/3.5

Canon 350D + Sigma 20 mm f/1.8 (at f/2.5)

Images by Namibia Team: Comolli, Fontana, Ghioldi, Sordini

180° circle

180° diagonal

73°x83° 58°x41°



Lenses: type of projection
Fisheye Rectangular

Pro Very wide field

Better aperture

Better quality

More natural projection

Contra Not so popular projection.

Curved horizon (except in the center)

Higher price (at = FL)

Closer aperture (at = FL)

Longer focal lengths (at = f/)

Distortion

Example

Canon 5D + Canon 15mm f/2.8 Canon 5D + Sigma 20mm f/1.8
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Lens quality

ÅSince full aperture (or near) is needed, high quality lenses is 
mandatory, both in center and in the corners.

ÅHigh quality means high price

ÅLower quality: need to step down

ÅPerform aperture tests to select the best compromise

Example test of Sigma 20 mm f/1.8 on a full frame Canon 5D



Dream lenses

ÅMany lenses are available, some are only dreams...

Zeiss 15mm f/2.8 rect

price ~2500 ú

Arri-Zeiss Master Prime

e.g. 16mm f/1.3 rect

price ~20000 ú
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Tripod

ÅThe camera must remain perfectly fixed for all the night, under strong winds and 
temperature changes.

ÅAvoid cheap plastic tripods.

ÅGood choices are Manfrotto tripods and heads.

ÅType of heads:
Å3 axis: more robust

Åball: easy to point <- my choice: 496 RC2
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Timer

Methods for taking image sequences:
Åcontinuous shooting, manual exposure, no pause between frames

Åbulb exposure controlled by a remote timer (much better!)

Åexposure controlled by modified firmware (e.g. Magic Lantern)

Åexposure controlled via USB (with a PC or smartphone)

Homemade

bulb controller

Standard

bulb controller

Adapter cable:

jack to N3

Timer remote with:

- exposure time

- pause btw shots

- # of shots

- pause before start

Search ñTimer remote 60Dò 

(or your camera) on Ebay

or Amazon, prices ~15ú

Select the

proper connector



Timer settings for night sky

Example of control cycles for the night, fixed exposure.

On OffIntervalometer

Camera Exposure 1 PauseSave Display

Useful to watch the images without touching the camera

Avoid if powering with the internal battery

Always onBulb only

Camera Exposure 1 Save

No pause and display

Camera must be set to continuous mode

Exposure 2 Save

On Off

Exposure 2 PauseSave Display

Exposure 3 Save

Typical values for a dark night sky: 25 s exp, 5 s pause (1 s without display), 3200 ISO, f/2.8



Timer settings for sunset

For sunset a variable exposure is needed (AV mode), but leave enough pause!

On OffIntervalometer

Camera
Exposure

(changing)
PauseSave

Cycle 1

(day)

On OffIntervalometer

Camera
Exposure

(changing)
PauseSave

Cycle 100

(twilight)

On OffIntervalometer

Camera PauseSave

Cycle 200

(night)

On Off

Exposure

(changing)

Exposure incident !

Now only 1 every 2 images is shot

Resulting TL shows acceleration

Incident 

example
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Dew remover
In mid-latitude regions, dew at night is common.

Dew cannotbe wiped during TLs, it must be prevented.

DIY is easy, but commercial products are available.

Solutions:

Ådew strips (~1 W per inch of lens diameter, requires 
power)

Åhand warmers (1 every ~6 h, no power!)

Åair blower (requires power and can vignette wide 
lenses)

DIY dew remover
http://www.astrosurf.com/comolli/strum46.htm



External battery
Internal battery:

Åa standard battery can work only for some hours

Åsome cameras has very long battery duration! E.g. 60D ~8h

External battery:

Åexternal power supply, connected to a big battery (e.g. a 12 V car battery); useful 
also for other accessories (dew remover, dolly, ...)

Åbattery grips, with two standard batteries (2x duration)

ÅUSB power bank for USB powered cameras (e.g. Sony)

Camera Duration [h]

Canon 350D 2.5

Canon 5D 2.2

Canon 60D 7.8

Ok, youôll not need so many batteries...Empty

battery

A 50 Ah on the field

power for:

Å camera

Å panning

Å dew remover

220 ohm

1200 ohm

1N4007

3A2A

10uF

1N4007

LM317

great !

From 12V to 8.1V

for Canon DSLR

DIY external power supply



Memory cards

ÅLarge memory cards are needed!

ÅTable for reference (night sky and HDR).

ÅMy actual choice: 32 GB. With 60D and RAW I work for 
one full night.

ÅLarge Hard-Disks are needed for storage. Now I use 
many 4 TB hdd (and make regular backups!).

ÅIn the past, with small cards and HD, I've used JPG 

After a night of work in Namibia 2011

Maximum number of images and time duration 
of a timelapse

Night sky Sunset in HDR

Card size[GB]: 32 Number of exp: 3

Exposure[s]: 32 Time interval [s]: 10

Camera Mpix File format File size [MB] Images Duration [h] TL duration at 25fps [s] Image groups Duration[h] TL duration at 25fps [s]

Canon 60D 18
RAW 24.6 1301 11.6 52.0 434 1.2 17.3

JPG 6.4 5000 44.4 200.0 1667 4.6 66.7

Canon 5D mk4 30
RAW 43.5 736 6.5 29.4 245 0.7 9.8

JPG 17.4 1839 16.3 73.6 613 1.7 24.5

Nikon D800 36
RAW 41.3 775 6.9 31.0 258 0.7 10.3

JPG 16.3 1963 17.5 78.5 654 1.8 26.2



RAW format
In short: RAW will give superior results.

RAW format contains much more information ǊŜǎǇŜŎǘ ǘƻ WtDΣ ŜȄǘǊŀŎǘƛƻƴ ōȅ άŘŜǾŜƭƻǇƛƴƎέΦ

Heavy processing is needed and a JPG will suffer.

Drawbacks:

Å larger memory space is needed

ÅRAW development requires more processing time and power

Advices:

Åavoid JPG

Åmy actual choice: always RAW

Åavoid sRAWbecause it is not RAW!



Best ISO setting
Select the ISO looking at the Read Noise 
graph.

30 s

15 s

8 s

4 s

2 s

1 s Small stars are lost

Best is 1600 or 3200 ISO

More tests

http://www.astrosurf.

com/comolli/strum43

.htm



Panning and dolly

To add even more dynamics in the video and to amaze the watcher, 
a slow motion of the camera is great.

Type of motions:
Åmotion of a crop windowin a static video; no hardware needed

Årotation; a panning head is needed (1 or 2 axis)

Åtranslation; a dolly is needed (length ~1 meter)

Full image

crop box

slow motion

of the crop box

Panning head

1 axis

horizontal

Homemade dolly

Panning

+Dolly

file:///D:/ARCHIVI/180127_Belgio_timelapse+eclipse/timelapse/06_dolly+panning_TUTTI_uniti 720p.avi


Panning and dolly on the market
Some available products on the market:

ÅDolly: 
Å Dynamic Perception Stage Zero Digital (~700ϵ)

Å StarworksSky Trail (~650ϵ)

Å ProaimLine Slider (~380ϵ)

Å NeewerGP-80QD (~240ϵ)

ÅPanning 1 axis
Å Starworks360° Panoramic Head (~400ϵ)

Å Astro (~200ϵ)

Å Vixen Polarie(~400ϵ)

Å Ioptron Sky Tracker (~400ϵ)

Å Radian (~150ϵ)

Å ... and many star trakers

ÅPanning 2 axes
Å Merlin panohead (~200ϵ)

Å SkyWatcherAll View (~500ϵ)

Å Emotimo(~900ϵ) (also 3 axis)

ÅAdvanced:
Å Kessler (ϵϵϵ!)

Dynamic Perception

Astro

Vixen

SkyWatcher

Merlin

Ioptron

RadianEmotimoKessler

http://www.dynamicperception.com/sites/default/files/imagecache/product_full/sites/default/files/6-foot-mx2.jpg
http://www.dynamicperception.com/sites/default/files/imagecache/product_full/sites/default/files/6-foot-mx2.jpg
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=MHwFZXhHlsralM&tbnid=VyraKLU0IfsYzM:&ved=0CAUQjRw&url=http://www.kickstarter.com/projects/1530895202/astro-time-lapse-motion-control&ei=vqwmUZD0BonHtAbkgoHwBQ&bvm=bv.42768644,d.Yms&psig=AFQjCNG4Ct31CkiHhUf1OHeUO0LLx_ndug&ust=1361575464850950
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=MHwFZXhHlsralM&tbnid=VyraKLU0IfsYzM:&ved=0CAUQjRw&url=http://www.kickstarter.com/projects/1530895202/astro-time-lapse-motion-control&ei=vqwmUZD0BonHtAbkgoHwBQ&bvm=bv.42768644,d.Yms&psig=AFQjCNG4Ct31CkiHhUf1OHeUO0LLx_ndug&ust=1361575464850950
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=EnuyIx60M5SMeM&tbnid=o5P4oZX770sggM:&ved=0CAUQjRw&url=http://www.david-laserscanner.com/forum/viewtopic.php?t%3D2493&ei=rakoUeWcLcfvsgbcwIGgCA&bvm=bv.42768644,d.Yms&psig=AFQjCNHgHWE_JB8B33dE5rqmo153pu3wVA&ust=1361705752172451
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=EnuyIx60M5SMeM&tbnid=o5P4oZX770sggM:&ved=0CAUQjRw&url=http://www.david-laserscanner.com/forum/viewtopic.php?t%3D2493&ei=rakoUeWcLcfvsgbcwIGgCA&bvm=bv.42768644,d.Yms&psig=AFQjCNHgHWE_JB8B33dE5rqmo153pu3wVA&ust=1361705752172451
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=mLwHF8JHJpp6dM&tbnid=3ivlQJwvAS-naM:&ved=0CAUQjRw&url=http://www.amazon.com/Celestron-SkyWatcher-Motorized-Mount-Panoramic/dp/B007U5XXW0&ei=daooUbPwC8rPsgbOpICgCg&bvm=bv.42768644,d.Yms&psig=AFQjCNFpoGXZZofIYaFin2Qa-QJNoMb-Rg&ust=1361705957576626
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=mLwHF8JHJpp6dM&tbnid=3ivlQJwvAS-naM:&ved=0CAUQjRw&url=http://www.amazon.com/Celestron-SkyWatcher-Motorized-Mount-Panoramic/dp/B007U5XXW0&ei=daooUbPwC8rPsgbOpICgCg&bvm=bv.42768644,d.Yms&psig=AFQjCNFpoGXZZofIYaFin2Qa-QJNoMb-Rg&ust=1361705957576626
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=_KFJVHhYA8HPbM&tbnid=DbVieWiiOZ4_8M:&ved=0CAUQjRw&url=http://www.ebay.de/itm/Vixen-POLARIE-Star-Tracker-Montierung-Set-/150851468713&ei=E6soUbGxF5DHswaLjYGoBA&bvm=bv.42768644,d.Yms&psig=AFQjCNHPOm_0QtXZ9Kw1buvuXVQRf2H_GQ&ust=1361706095208673
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=_KFJVHhYA8HPbM&tbnid=DbVieWiiOZ4_8M:&ved=0CAUQjRw&url=http://www.ebay.de/itm/Vixen-POLARIE-Star-Tracker-Montierung-Set-/150851468713&ei=E6soUbGxF5DHswaLjYGoBA&bvm=bv.42768644,d.Yms&psig=AFQjCNHPOm_0QtXZ9Kw1buvuXVQRf2H_GQ&ust=1361706095208673
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=fQE5a7soAFP-EM&tbnid=Pjo7jriOy7d3jM:&ved=0CAUQjRw&url=http://www.apm-telescopes.de/de/product.html?action%3Dchange_lang%26new_lang%3Den%26info%3D3865&ei=0qsoUbLiHoXItAbDuIGYCg&bvm=bv.42768644,d.Yms&psig=AFQjCNHP3mEqzR0o_Suxtt_9eXUXOYn9Bg&ust=1361706289155962
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=fQE5a7soAFP-EM&tbnid=Pjo7jriOy7d3jM:&ved=0CAUQjRw&url=http://www.apm-telescopes.de/de/product.html?action%3Dchange_lang%26new_lang%3Den%26info%3D3865&ei=0qsoUbLiHoXItAbDuIGYCg&bvm=bv.42768644,d.Yms&psig=AFQjCNHP3mEqzR0o_Suxtt_9eXUXOYn9Bg&ust=1361706289155962


Bulb ramping

¢ƘŜ άƘƻƭȅ ƎǊŀƛƭέ ƻŦ ŀƴȅ timelapseris a perfect transition 
from day to night.

ÅNeeded:
Åexposuretime must increase from e.g. 1/500 s to 30 s

Å ISO sensitivitymust increase from e.g. 100 to 1600 ISO

ÅSolutions:
ÅAV modeΥ ƛǘ ŘƻŜǎƴΩǘ ǿƻǊƪΗ CƭƛŎƪŜǊƛƴƎΣ ŘŀǊƪƴŜǎǎΣ ΦΦΦ

Åbulb rampingin ML: it uses bulb above 1/10 s to make 
short increments

ÅPost-processing: a good deflickeringsoftware anyway is 
needed.

Log of Magic Lantern bulb ramping

Flickering example

file:///D:/ARCHIVI/180127_Belgio_timelapse+eclipse/timelapse/07a_60d_1_flickeringexample_fromjpg_1080x720.avi


Magic Lantern bulb ramp

In Magic Lantern set the Bulb Ramp to "Sunset" mode

On Off

Exposure

(changing)
PauseSave

Cycle 1

(day)

On Off

Exposure

(changing)
PauseSave

Cycle 100

(twilight)

On OffML

Camera Save

Cycle 200+201

(night)

On Off

Exposure (maximum reached)

INCREASING ISO!

No incident, good !

ML

Camera

ML

Camera

Save
Exposure (maximum reached)

INCREASING ISO!



Magic Lantern and CHDK
Some Canon cameras can be modified by using modified firmware.

ÅAdvantages: 1000+ !!! 

ÅDo at your risk (very low risk imho)

ÅExamples:
Åinternal timer with bulb

Åbulb ramping for sunset/sunrise

Ålong exposure for live view

Firmware Supported cameras (at 20/1/2018)

Magic Lantern 5D Mark II, 5D Mark III, 6D, 7D, 50D, 60D, 500D, 550D, 600D, 650D, 700D, 1100D, EOS M

soon: 70D, 100D, 1200D, 450D

CHDK
(Canon Hack Development 

Kit)

Nearly all compact Powershot and IXUS cameras

Some older DLRL (350D, 400D, 450D) (limited functions)

CHDK

http://chdk.wikia.com/wiki/CHDK

ML

http://www.magiclantern.fm/



Composition rules
ÅComposition is fundamental to get great 

timelapses

ÅStandard rules apply, e.g.:

Å rule of thirds

Å foreground

Å framing

Åexperiment !

ÅComposition rules are difficult to explain, just try 
and compare your single image results with others 
(e.g. in landscape photography forums)

NO, telescope in the center OK, telescope on the left line

NO, no clear subject in the foreground OK, eye capturing subject

NO, crooked horizon OKUse a flash-bubble level or the internal level

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=p_ejIP8OOLnCYM&tbnid=Tz3r1fI-ZB0zyM:&ved=0CAUQjRw&url=http://basicuse.net/articles/photo/shooting/night_shooting_choice_of_photographic_equipment_part_1&ei=bR8tUd6KL4fptQbEloBA&bvm=bv.42965579,d.Yms&psig=AFQjCNFMeumAcOGwAW3rwvc-5Efc0mPnfA&ust=1361997985716008
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=p_ejIP8OOLnCYM&tbnid=Tz3r1fI-ZB0zyM:&ved=0CAUQjRw&url=http://basicuse.net/articles/photo/shooting/night_shooting_choice_of_photographic_equipment_part_1&ei=bR8tUd6KL4fptQbEloBA&bvm=bv.42965579,d.Yms&psig=AFQjCNFMeumAcOGwAW3rwvc-5Efc0mPnfA&ust=1361997985716008


Note about natural colors

hƴ ǘƘŜ ǿŜō ȅƻǳΩƭƭ ŦƛƴŘ ƴƛƎƘǘ ǎƪƛŜǎ ƻŦ ŀƴȅ ŎƻƭƻǊΦΦΦ

Natural colors are highly advisable, i.e.:

Ågrey or pale brown night sky

Åpale blue sky ONLY when the Moon is in the sky

Åpale yellow Milky Way and zodiacal light

Use standard automatic daytime white balance.

If shooting in RAW, you can correct during 
processing.

NO, blue sky without Moon OK

Moon before set: OK pale blue After Moon set, pale brown

NO, blue milky way OK, yellow milky way



Night sky Hyperlapse

VERY difficult technique

Åto capture 

Åto process

Impressive results!

Capture:

Åshot long exposures

Åmove the tripod ~30 cm for every shot....

Å... while keeping nearly exactly the same sky 
field... (or the same foreground object)

Å... repeat 100-200 times for hours...

Processing:

Åstandard timelapseprocessing, plus...

Åframe alignment using warp stabilizer (in 
Adobe After Effects)

Software: Adobe After Effects



HDR timelapses
In the night, HDR is nearly useless.

HDR is great when huge brightness differences are present, e.g. sunset.

Use AEB on your camera with +/- 2 stops

-2 stop

0 stop

+2 stop

HDR merge

Software: Photoshop HDR,

SNS-HDR Pro, PhotoMatix, ...





Video resolution, aspect ratio, framerate, ...

Resolution: selecting the best resolution is a compromise between quality and usability: high 
resolution -> best quality  vs.  low usability

Actual standard, advised: 

Å Full HD, 1920x1080 pixel (or 1080p)

Other possibilities: 

Å 4K (UHD), 3840×2160 pixel (or 2160p) -> future

ÅHD Ready, 1280x720 pixel (or 720p)

Å 1620x1080 or 1080x720 have 3:2 aspect ratio

Aspect ratio: Full HD is 16:9 (ratio 1.78); DSLR is 3:2 (ratio 1.5); compact camera is 4:3 (ratio 
1.33); actual TV and PC monitors are 16:9.

ÅAdvised: 16:9

Framerate: European standard is 25 fps (advised), US is 30 fps.

Progressive/interlaced: present and future is progressive -> 1080p

Online, accepted values: nearly all of the above are accepted (excluding interlaced).

1920x1080

1280x720

3840x2160

http://upload.wikimedia.org/wikipedia/commons/f/f8/Aspect-ratio-16x9.svg
http://upload.wikimedia.org/wikipedia/commons/f/f8/Aspect-ratio-16x9.svg
http://www.google.it/url?sa=i&source=images&cd=&docid=ErvNaP64O9AbuM&tbnid=az9jrvS46mgXQM:&ved=0CAgQjRwwADge&url=http://it.wikipedia.org/wiki/File:Aspect_ratio_-_4x3.svg&ei=IukrUfL5MYrmtQbf34GYCQ&psig=AFQjCNFVpR4m26dHkuAmkLTjFKrA4Chbig&ust=1361918626858870
http://www.google.it/url?sa=i&source=images&cd=&docid=ErvNaP64O9AbuM&tbnid=az9jrvS46mgXQM:&ved=0CAgQjRwwADge&url=http://it.wikipedia.org/wiki/File:Aspect_ratio_-_4x3.svg&ei=IukrUfL5MYrmtQbf34GYCQ&psig=AFQjCNFVpR4m26dHkuAmkLTjFKrA4Chbig&ust=1361918626858870
http://www.google.it/url?sa=i&source=images&cd=&docid=_KCnYiGl3jWlUM&tbnid=3wjssBl-Few-KM:&ved=0CAgQjRwwADge&url=http://it.wikipedia.org/wiki/File:Aspect_ratio_-_3x2.svg&ei=X-krUdqIG4LStAa77IGgCQ&psig=AFQjCNHvpPp-SQAsqx-qTfUeHBmfySB2NA&ust=1361918687501281
http://www.google.it/url?sa=i&source=images&cd=&docid=_KCnYiGl3jWlUM&tbnid=3wjssBl-Few-KM:&ved=0CAgQjRwwADge&url=http://it.wikipedia.org/wiki/File:Aspect_ratio_-_3x2.svg&ei=X-krUdqIG4LStAa77IGgCQ&psig=AFQjCNHvpPp-SQAsqx-qTfUeHBmfySB2NA&ust=1361918687501281


Speed factor
A time lapse compresses a long time into a short time.

The speed factor (or acceleration factor) of the TL is:

speed = (true time) / (time lapse time) = (cycle time) * (framerate)

Examples:

Subject Speed

[x]

Exp [s] Pause [s] Cycle [s] Framerate

[fps]

Duration [s] 

(for 3 h TL)

TL duration [h:mm] 

(for 15 s clip)

Night sky 750 25 5 30 25 14.4 3:08

Sunset 250 AV - 10 25 43.2 1:03

Daylight 125 AV - 5 25 86.4 0:32

Northern lights 30 5 1 6 5 360 0:08



Video compression
A video must be compressed to reduce the hugefile size.

Example with 25 fps, RGB 8 bit/ch: Resolution [pix] 3840x2160 1920x1080 1280x720

Single image [Mpix] 8.3 2.07 0.92

Single frame file size, uncompressed [MB] 24.8 6.21 2.76

5 min video, file size, uncompressed [GB] 186 46.6 20.7

5 min video, file size, compressed [GB] ~4 ~1 ~0.3

A CODEC must be used to compress the video. Best actual CODEC:

Å H.265 (new, not supported by old sw, support 8K and 444 chroma subsampling, x265 free)

Å ProRes (proprietary by Apple, quality oriented, support 8K and 444 chroma subsampling)

Å H.264 (best quality/size ratio, heavy computing power, x264 free)

Å XviD (based on H.263, very good, good quality on gradients, faster, open source)

Å DivX (similar to XviD but not open source)

Å Mjpeg (each frame is a jpeg image, better quality, low compression)
x265 (select X265vfw x86)

http://mpxplay.sourceforge.net/

x264 (select VFW-version-x86)

http://komisar.gin.by/

XviD

http://www.xvid.org/

chroma subsampling



Image preview and renaming

FastStone
Åfree

Åvery fast in reading any file format

Årenaming and resampling functions

FastStone

http://www.faststone.org/



Simple workflow: Fastone+Virtualdub

FastStone
ÅBatch Image Convert/Rename

Å conversion of RAW images to JPG
Å simple processing (color, contrast,...)
Å resizing (to 1920x1280)
Å (renaming with consecutive numbers)

Virtualdub
Åopen the first image in the series (the others 

will automatically load)

ÅVideo>Filters
Å levels, brightness/contrast, resize, crop 16:9, ...
Å plugins: "Brightness-contrast-gamma", "MSU 

Deflicker", ...

ÅVideo>FrameRate
Å Change frame rate to 25 fps

ÅVideo>Compression
Å select a codec and options (quality -> high)
Å (before install the desired codec, e.g. XviD, x265)

ÅFile>Save as AVI

FastStone (free)

http://www.faststone.org/

Virtualdub (free)

http://www.virtualdub.org/

INPUT VIDEO OUTPUT VIDEO

VIRTUALDUB

FASTONE batch image convert


