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Digital Video: A Global View
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Motion Fast Facts

Motion is a sequence of pictures taken at constant time
intervals

Each image is called a Frame

How fast the pictures are captured is determined by the
frame rate, which is measured in Frames per Second (fps)

Three original Analog Broadcast Standards for Color TV:

NTSC (U.S. National Television Systems Committee) PAL
(Phase Alternating Line) and SECAM (Sequential Couleur
aver Memoire)



Choosing a Frame Rate

Movies on film are almost exclusively projected at 24 “ps. Te evision, however, doas rot have an internationally accepted freme rat2. In Europe and many o:her countries. PAL and
SECAM use 25 fps, whereas NTSC video in North America and Japan uses 29.97 fps. Other common frame rates are usually multiples of these.

Nnte: Converting video formars frormr one frame rate to anothker is techrically challenging,

ard there are often unwanred visual side effects. This s esperially rrue when the frame

rates do not evenly divide. For examoale, converting 30 fps to 60 fps is fairly ezsy o do, but converting 29.97 fps to 25 fps is muck more difficul:. Making sure audio stays in sync

throughout the conversion is yet ancther challenge.

Some digital viceo formats support several frame rates within a single format, allowing variable frame -ate video recording and film (24 fps) compatibility.

Frame rate Media Description

24 fps Film; aigh defnition video This is the universzlly zccepted filrr frame rate. Movie theaters worldwide almos: always use this frame
rate. Many high definition formats can record and play back video at this rat2, though 23.98 is usually
chosen insteac (see¢ be ow)

o b ]

Film; aigh definition video with NT5C
compatihility: NTSC

This is 24 Tps slowad down by 99.9% (1000/1001) to casily transfer film to NTSC vidzo. Many hich
definiton viden formats (and same SD formars) can recard 2t this speed and it i usaally preferred

over true 24 fps because o NTSC comgatibility.

25 fps PAL; high defirition video The European video stendard. Film is sometimes shot at 25 fps when destined for editing or
distribation on PAL vidao.

29.97 fps NTSC; high definition video This has been the color NT5C video standard since L953. This numter is sometimes inaccurately
referred 10 as 30 Tps.

30 fps High defirition viceo; early black-and-white NTSC Some high definition cameras can record at 30 “ps, as opposed 10 23.97 fps. Before color was added to

video NTSC video signals, the frame rate was truly 30 fps. However, tris format is almost rever used tcday

S0 fps PAL: high defiaiticn video This refers to the interlaced field rate (double the frame rate) of PAL Some 1080i hich definition
cameras can record at this frame rate.

59.94 fps High defirition viceo with NT5C competibility High defin tion cameras can record at this frame rate, which is compatible with NTSC video. It is also
the interlaced Aeld rate of NTSC viden. This numhber is snmetimes referred ta a< A0 fps, bur it i< hesr
to use 59.94 fps unless you really rmean 60 fps.

6O fps High defirition viceo High defin tion eguiprrent tan often play and record at this frame rete, but 59.94 Tps Is much more

common because of NTSC zomoatibility.

Important: Many people round 23.97 fps te 30 fps, but this tan lead to confusion during

post-production. Today, itis still very rare to use a frame rate of 30 fps, bul very

common to use 29.97 fps. When in doubt, ask people to clar fy whether they really mean 30 fps, or if they are simply rounding 29.97 fps for convenience.

Source: FinalCut Pro Manual




Frame Size

® |n Digital Video, Frame size is referred to as
resolution and is given in pixels.

e HDV format: 1440 X 1080 pixels
1280 X 720 pixels

e DVCPRO HD: 1280 X 1080 pixels
1440 X 1080 pixels
960 X 720 pixels

e NTSC DV Frame: 720 X 480 pixels
PAL DV Frame:



Data Rate

The following table lists the data rates for MPEG-2 HDV as well as HDV transcoded to the Apple Intermediate Codec and the Apple ProRes 422 codec. DV
data rates are included for comparison.

Format Native frame size

DV NTSC 720 x 480 . B/sec. (equivalent to 12 GB/hr.)
DV PAL X 57 . B/sec. (equivalent to 12 GB/hr.)
MPEG-2 HDV 720p30 1280 x 720 .5 MB/sec. (equivalent to 8 GB/hr.)

MPEC-2 HDV 1080i60/50 1440 x 1080 . B/sec. (equivalent to 12 GB/hr.)

Apple Intermediate Codec HDV 720p30! x 720 7 MB/sec. (equivalent to 25 GB/hr.)

Apple Intermediate Codec HDV 1080i501! 1440 x 1080 12 MB/sec. (equivalent to 42 GB/hr.)
Apple Intermediate Codec HDV 1080i601 1440 x 1080 14 MB/sec. (equivalent to 49 GB/hr.)
Apple ProRes 422 codec HDV 1080p24 1440 x 1080 12.6 MB/sec. (equivalent to 45 CB/hr.)

1 Data rates for the Apple Intermediate Codec are variable; these figures are approximate and may vary according to the complexity of your footage. Images with a lot of detail have a higher data rate, and
images wit ss detail have a lower data rate.

Source: FinalCut Pro Manual



Frame Aspect Ratio

The ratio of horizontal to vertical dimensions of a film or
video frame 1s called the aspect ratio. These are both
horizontal (landscape) views so don’t film your video holding
your phone vertically

on the right and left hand side of the screens

16 : 9 wide-format HDV 4 : 3 Standard Det TV

Source: https://www.bhphotovideo.com/c/find/
newslLetter/Aspect-Ratios-to-Frame-Rates.jsp



INTERLACE RESOLUTION PROGRESSIVE RESOLUTION

Honzomal Resolution

440 720 1440 640 720 1280 1920
NTSC ";3‘:
Broadcast 480i 480p
| 576i - PAL
576p - PAL
720p
10801 - HDV
1080p

Source: https://
www.bhphotovideo.com/c/find/
newsLetter/Aspect-Ratios-to-Frame-
Rates.jsp




Image of Action and Title Sate Area From the BBC

FalhsT:7 \AJ

Action safe area (93.4% W x 93% H) Action safe area (93% W x 93% H)

Title safe area (86.6% W x 90% H) Title safe area (80% W x 90% H)

4:3 Aspect Ratio 16:9 Aspect Ratio

The area of a video outside the screen 1s called the Overscan. So, plan for an
action sale area and a title safe area as seen above. Conceptually, this 1s
similar to having to plan for live matter, safety and bleed 1n Print.

Source: https://en.wikipedia.org/wiki/Overscan/



Common Film Video File Formats

Most common Video file formats comparcd

Yiden File Fnrmat Chararteristirs

ACT WAY cant be sheaned avross Lz Tulernel @1d viewed belvre enlice (e has been downloaded wii=n
(& dwanred Streaming Farr at) using a Wincewrs MMedia servar,
(Wirdows Madz Vidza Requircs Windows Media Playzr be instellce.
Typirally placeé o1 an int2rnet streamiv g Server

AVI Can be vicwzd with standaré Windewrs Players such as Wincdews hMedia Player.
(Budy Videe Tlerleavz Uncemoress2d viziés a high quality vidzo but uses a lot of storage space.
If downloading from the Intern=t, taz entire file must be download ed before baing slayed.
Typically stored on loczl Fard disz or CCEOM ot made avai.zhle as dowalezd Zrem web s2over.
MV Requircs Aoples Quicktime Movie Player
Aooie Juicktir e Movic) Cepending on Compressior. choser. zan prov.de a very hiza qual:ty video clip, but better quality
Uses mare sTorade space

Can be streamed across tas Intemet a1d viewed before entire file ha: been downloaded1fusing a
Quicktrae strezrirs Server
Can be placec batk on an irterret stream:ng server, or Jocal storgge suck as hard diskk or CDROM.
NFEG Jan prewid= VHEE muality v ovies or heter
(Maotion Picures Experts Mpeg iz zqual te VHS
Group) Mpeg2 1¢ D2tt2rthar VHS ard ased for DVD
Mpegd 12 5ot quality
Eequires ar. NM2EG player to view
If downloading from the Intern=t, taz ent:re file must be dewalocced befere beinz played because
filcs sizes arc wory Large.
Typirally NTPEG? 18 nsed to make TV e ovies
Can be placce on any storage medialasge znoaza to keld the file, but at currcrt ime the internet
speed will not supporr streaming MPEG files. Any MPEG files fourd oa the Web will heve
to be dawrloaded to tae local drive znd plzyed nsing ar NMPEG player.

EM can be streamed across tas Intemet a1d viewed before entive file has been downlvaded waz=n
(Rea Media) wsi13 a Iea Netwerks Strearming sarier

Has very high compressioa, 53t at a cost to quality.
Requires E=alFlayzr t¢ v.ew content.

Source: www.marcellusschools.org/tfiles/folder967/Video%20Formats.pdf



http://www.marcellusschools.org/tfiles/folder967/Video%20Formats.pdf

Strategies for Reducing File Size

Shorten the Duration of the video IF the intended use allows for
this. Unlike static image files, with audio files one has the extra
dimension of time. Lower the frame rate of the video.

Lower the Frame size of the video
Lower the frame rate of the video
Lower the picture quality of the video
Lower the color depth

Lower the sampling rate, bit depth and number of channels for
the audio

Compress the File; As with static image and audio file formats,
there are both lossy and lossless types of compression.With
video, there are spatial and temporal compression methods.



Video Playback Key points

® Play from the Local storage of the user’s device

® Play over the network (usually the Internet but it could be a
Intranet of a company as well) Both streaming video and
progressive video are played over a network.

® Streaming allows for encoding of multiple copies of the same
video in different data rates which works for many different
servers.



When Selecting the Format, Consider:

® the target audience for your video —what equipment do they
have! Will they be on different platforms? If intended for Web
playback then HTML 5 formats are best option

® The file size and data rate limits. Is the file being used on the
web! If so, then you need a file format with high compression or
streaming support.

o

Keeping the file as a source file in case you need to make edits

ater in which case you need an uncompressed format or a
ossless compression




Digital Video Editors

Adobe Premiere Elements & Adobe Premiere
Apple Final Cut Pro

Sony Vegas Movie Studio

Avid Media Composer

Corel VideoStudio Pro

Cyberlink PowerDirector

https://adespresso.com/blog/best-video-editing-apps/



https://adespresso.com/blog/best-video-editing-apps/applications/best-free-audio-editing-software-9-programs-we-recommend-1136943

Workspace of Video Editors

Asset List: Listing of the files imported into the program
Preview Window: previews the entire project

Timeline Panel: space where you arrange source clips in
sequence, both video and audio source clips

Effects and Transitions: separate panel or menu item. Effects are
like image filters in Photoshop. They allow you to blur; sharpen,

and stylize the video clip. The most common effect is Cross
Dissolve.




Interface of Adobe Premier




