
A Digital Video Primer:  
Understanding and Using  
High-De�nition Video
Introduction 
�is document is for digital media professionals interested in moving to high-de�nition 
production, post-production, and distribution. It focuses on the powerful Adobefi desktop 
applications Adobe A�er E�ectsfi and Adobe Premierefi Pro, but it also includes informa-
tion about how many other tools and products can be integrated into a high-de�nition 
video production work�ow. 

�e two goals of this document are to help you understand what�s involved in making 
the transition to authoring and distributing high-de�nition content, and to help you get 
the best results from that transition. 

What is high de�nition? 
A�er years of anticipation, high de�nition (HD) video production has become wide-
spread. Over-the-air HDTV is rapidly building an audience, and high de�nition 	
DVD development is proceeding quickly. Even people not producing for an HD audi-
ence are using HD formats during production and post-production. For example, the 
pioneering DVD company, Criterion, uses HD on D5 tape for digital intermediates 
from their telecine captures. Suddenly, companies are finding that they have HD 
content to distribute and are looking for ways to distribute it. 

�e myth is that HD is very expensive and di�cult to author. �e reality is that HD has 
become cheaper and easier to use than standard de�nition (SD) was only a few years 
ago. Today, you can build a complete entry-level HD production system, including 
storage, so�ware, and camera, for under U.S.$10,000. Higher-end and uncompressed 
HD editing systems can be much more expensive, but they are also declining in price as 
more options enter the market. 

Types of HD 
High de�nition simply means more than standard de�nition (SD). �e highest resolu-
tion SD format is PAL, with 576 lines. �us, almost any video frame with a vertical 
size greater than 576 lines is considered HD. If a �nal video is destined for playback on 
a computer monitor or a custom device, you can create your own frame dimensions. 
However, most HD video is either 1920 x 1080 or 1280 x 720, with a 16:9 aspect ratio. 
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Broadcasters have established the following standard HD formats:

T Y p E D i M E N S i O N S FR a M E S  p E R  S E CO N d S C a N N i N G 
M E th  O d

720 24p 1280 x 720 pixels 23.976 Progressive

720 25p 1280 x 720 pixels 25 Progressive

720 30p 1280 x 720 pixels 29.97 Progressive

720 50p 1280 x 720 pixels 50 Progressive

720 60p 1280 x 720 pixels 59.94 Progressive

1080 24p 1920 x 1080 pixels 23.976 Progressive

1080 25p 1920 x 1080 pixels 25 Progressive

1080 30p 1920 x 1080 pixels 29.97 Progressive

1080 60p 1920 x 1080 pixels 59.94 Progressive

1080 50i 1920 x 1080 pixels 25 (50 �elds per second) Interlaced

1080 60i 1920 x 1080 pixels 29.97 (59.94 �elds per second) Interlaced

Note that the 720 sizes don�t have interlaced varieties. Also note that the standards established 
by the NTSC (National Television Systems Committee) have frame rates that are not whole 
numbers. �e NTSC standard, which is used in North America and Japan, reduces the frame rate 
by 0.1% in order to correspond to the NTSC SD rate for color broadcasts established in the early 
days of television. For example, 30 frames per second becomes 29.97 frames per second. While 
this reduction is optional in most HD products, most producers use the lower rates. 
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Chart illustrating the relative frame dimensions of di�erent video formats, showing the total number of pixels 
for each.

A short history of HD 
HD video for consumers has been around for about 20 years, even though it has only recently 
developed a sizable audience. To read about the fascinating history of HD, see the book De�ning 
Vision: How Broadcasters Lured the Government into Inciting a Revolution in Television by Joel 
Brinkley of the New York Times. 

�e original HD broadcasting standard for consumers was Muse, created by Japan�s NHK. Muse 
was an analog HD system intended for satellite broadcast. While it produced very good images, 
market realities kept Muse from becoming widely accepted. 

At the time, there was a drive in the U.S. Congress to reallocate some unused UHF spectrum 
from broadcasters to emergency communications and other uses. In an attempt to hold on to the 
channels, the National Association of Broadcasters (NAB) convinced the Federal Communica-
tions Commission (FCC) to allocate the space for future HD broadcast use. �e FCC agreed and 
committed U.S. broadcasters to convert to HD and (in theory) eventually give back their analog 
channels for other uses. 

HD forMats
This document uses the following convention when 
describing HD formats: <frame height> <frame/�eld 
rate> <interlaced/progressive>. For example, 720 
60p means a frame that is 1280 x 720 pixels and 
60 progressive frames per second. For interlaced 
formats, the number preceding the i refers to �elds. 
For example, 1080 60i means a frame that measures 
1920 x 1080 pixels and scans 60 interlaced �elds per 
second. 

The 720 formats all are progressive, but the 1080 
formats have a mixture of progressive and interlaced 
frame types. Computers and computer monitors are 
inherently progressive, but television broadcasting 
is based on interlaced techniques and standards. 
For computer playback, progressive o�ers faster 
decoding and better compression than interlaced 
and should be used if possible. In NTSC formats, the 
frame/�eld rate is actually 0.1% lower than listed, so 
24P is really 23.976 frames per second, and 60i is really 
59.94 �elds per second. PAL formats use the listed 
frame rate�25p is really 25 frames per second. 

In some documentation, 720 60p is called 720p and 
1080 60i is called 1080i. However, those labels are 
ambiguous as to frame rate. 720 can run at 24P, and 
1080 can run at 50i in its European version. 
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�e FCC set up the Advanced Television Systems Committee (ATSC) to de�ne the speci�cation 
for digital television (DTV), which includes HD and SD broadcasts. �e process took years longer 
than expected, but the standard was �nally created, and broadcasters began HD broadcasts. 
Currently, most prime time shows are broadcast in HD, and both cable and satellite systems are 
introducing HD channels.

�e FCC scheduled the transition from analog to DTV to be completed in 2006. However, only a 
minority of consumers in the U.S., and a much smaller minority in other industrialized nations, 
actually have HDTV receivers or screens. But HD-capable displays are selling very well now, 
even if many displays are used only to view standard de�nition (SD) content, like DVDs. 

�e next big milestone for HD is likely to be the release of DVD formats that support HD con-
tent. When that happens, the amount of available HD content may reach the point where the 
average consumer can justify making the leap to HDTV, and then we may see HDTV really succeed.

How HD is used today 
Currently, HD is used primarily to deliver television content to viewers over the airwaves and 
cable. However, it is also growing in popularity in the �lm industry as a delivery mechanism for 
movies in theaters, and is also used for distributing intermediates and proofs. HD is also used 
more and more for video-editing installations, kiosks, and digital signage. 

HD and the ATSC 
For many consumers, HD means over-the-air ATSC content. ATSC supports 480, 720, and 1080 
at all of the NTSC frame rates. It uses MPEG-2 for video and Dolby Digital (AC-3) for audio (the 
same codecs used on SD DVDs). 

�e experience of watching HD at home is still not as re�ned as it is for SD. For example, the 
amount of available content is still relatively small, and HD video recorders and personal video 
recorders (PVRs) are much more expensive than their SD counterparts. But vendors view HD as 
a growth area and are rapidly enhancing products for use with HD. In some ways, HD is easier 
and cheaper to work with than analog SD because you can avoid analog-to-digital conversion or 
compression. 

While much of the rest of the world is moving toward digital broadcasting, only the U.S. and 
Japan have seen the broad adoption of HD as a broadcast technology. Developments in HD lag 
somewhat behind digital broadcasting, but some areas of Europe have begun HD broadcasting; 
Japan has announced it, and it should continue to be adopted worldwide. 

Distributing HD over cable and satellite
Since the ATSC began, the U.S. market has become dominated by cable and satellite, with only a 
minority of viewers still watching television over the air. Analog cable is quickly moving toward 
digital cable, and Direct Broadcast Satellite (DBS) dishes are becoming very popular. 

Many cable and satellite providers are adopting HD with vigor. However, HD comes with a cost. 
HD images look dramatically better than SD, because each pixel contains more bits and each 
frame contains far more pixels. �e increased number of pixels translates into a much higher bit 
rate. Because of bandwidth constraints, cable and satellite providers may o�er only a few dozen 
channels. 

Most providers source ATSC content for their HD broadcasts, but to keep bandwidth at a 
manageable level, there is interest in the possible gains from a more e�cient compression system 
than ATSC�s MPEG-2. �e compression systems leading the discussions are MPEG-4 AVC and 
Microso��s VC1. Cablevision�s satellite service uses MPEG-4 compression. New set-top boxes and 
other equipment required to deliver and play HD may include multiple compression systems.

HD in �lm production and the post-production industry 
�e �lm industry has been moving toward digital post-production for a while. Originally, people 
used digital video for a few special e�ects shots; now, digital color correction and other techniques 
are becoming standard. �e new digital cinema cameras provide quality that goes beyond that 
of the HD broadcast formats. Broadcast HD uses a process called subsampling to decrease color 
resolution in order to reduce bandwidth needs. But, in digital cinema production, bandwidth is 
not an issue�quality is. Movies can be shot without subsampling (4:4:4) and with 10-bit preci-
sion per color channel. 
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Powerful projectors that use Digital Light Processing 
(DLP) technology produce an experience similar to 
viewing �lm in a theater.

HD in �lm production uses the 2K and 4K standards�respectively 2048 and 4096 pixels wide. 
Most professionals feel that 2K is more than good enough for typical productions, and an increas-
ing number of producers are using 1080 24p HD video cameras and equipment. 

Not all HD production for �lm must be done with expensive, high-end hardware. �e HDV 
format was created to enable almost any video producer or hobbyist to enter the world of HD. 
HDV-based camcorders provide great results at a fraction of the price of high-end equipment. A 
camcorder with native support for 1080 24p rivals the image quality of 16mm �lm without all of 
the costs of �lm processing and other hassles associated with �lm. 

Almost all HD production for �lm is done in 24P. At 24P, each video frame can be easily trans-
ferred to a frame of �lm. �e 6.5 times increase in the number of pixels makes a huge di�erence, 
and �nishing in �lm�s native 24P frame rate makes motion much smoother. 

In the post-production business, HD video is an e�ective method for distributing intermediates, 
proofs, and clips for review. A downloadable HD �le looks substantially better and can be avail-
able much sooner than a Beta SP tape sent by overnight express mail. 

HD and digital cinema 
If an entire �lm can be produced digitally, why go back to �lm at all? Digital projectors are 
rapidly dropping in price and improving in quality. It is expensive to print and distribute �lm. 
A complete digital movie could be distributed to theaters on inexpensive DVDs, or transmitted 
via satellite or a high-speed network. In addition, a digital print doesn�t lose quality each time it�s 
played. While it�s not economically feasible for every theater owner to make a complete transition to 
digital projection right away, the move to digital projection has started, and it will no doubt become a 
standard system for distribution within this decade. 

�e de�nition of digital cinema is still evolving. �e quality requirements are much higher than they 
are for consumer HD, and Hollywood likes it this way. Producers want the theatrical experience to 
have an advantage over the home experience. Expect whatever standard is adopted for theatrical HD 
projection to go well beyond the standard that will be a�ordable for the mass market. 

A digital projection system can equal or exceed the quality of �lm projection. It�s just a matter 
of making those projectors a�ordable for theater owners. Even though this point hasn�t been 
reached yet, many theaters are putting in lower quality video projectors for showing premovie 
loops, slide shows, and other content. Though the resolution is far from 1920 x 1080, many 
viewers don�t notice the di�erence between this resolution and that of �lm. 

But digital cinema is far more than a low-cost, more expedient alternative to �lm. Digital 
delivery o�ers choices and �exibility in everything from frame size to distribution media. For 
example, it would be a simple matter to transition to higher frame rates. Since the beginning 
of sound on �lm, 24 frames per second (fps) has been the standard. Any move away from that 
standard would require expensive updates to �lm cameras, projectors, and other equipment. 
With digital cinema, 60p isn�t that much more expensive to create, distribute, or project than 24P 
or any other frame rate or format, and 60p can provide a vivid immediacy that is currently im-
possible with �lm. �e latest Sony HDCAM supports 1080 60p and it won�t be long before more 
equipment makers jump on board. In the future, not only will digital cinema make production 
and distribution more a�ordable, it may add a whole new dimension of realism and clarity to the 
movie-going experience.

HD and computer playback 
Modern personal computers are viable HD playback systems, capable of rendering frame sizes of 
720 or 1080. One bene�t of computer playback is that the frame size of the movie can precisely match 
that of the display, resulting in a crystal-clear, pixel accurate image. 

Microso� has developed a playback format for distribution of HD content on a conventional 
DVD-ROM that uses Windows Media 9 technology. Content producers can distribute their 
products in two-disc sets that include a conventional DVD version of their movie and a DVD-
ROM that contains an HD version in the Windows Media High De�nition Video format. �e 
technology is not exclusive to Microsoft; any content creator can make similar discs, and end-
users can play the discs on their computers or a small number of compatible DVD players.
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The new HDV camcorders (top) provide a high-qual-
ity, low-cost alternative to the high-end professional 
HD camcorders (bottom) used for broadcast and �lm 
production.

HD and consumer electronics 
�e number of mass-market consumer options for storing HD is increasing all the time. Many 
cable companies now o�er HD personal video recorders (PVRs) for short-term storage. For long-
term storage and distribution, the most promising solution is through the adoption of a DVD 
format that supports HD. At this point, two formats, HD-DVD and Blu-ray, are vying for support 
among the major movie studios. HD-DVD, developed by Toshiba and NEC, has the support of 
the DVD Forum. However, many feel that Sony�s Blu-ray is a better technology. Regardless of 
which format emerges the winner, the industry and consumers are counting on DVDs to provide 
the impetus for moving HD out to a wide audience.

HD in production 
Options for HD production have exploded in the last few years. As with SD, there is a broad 
range of products with wildly di�erent price points and features. �e HD experience is function-
ally very similar to SD, except for the additional bits and pixels. Equivalent cameras, monitors, 
and work�ows are available for SD and HD, but with a higher price point for HD. Even the 
formats are similar with derivatives of DVCAM and D5 as the dominant high-end production 
formats. 

HD cameras 
�ere is a wide variety of HD cameras. Prosumer HDV camcorders, such as the Sony HDR-HC1 
and JVC GR-HD1, make high-quality HD accessible to almost any producer with prices starting 
at US$2,000. At the other end of the spectrum are high-end cameras used in �lm production that 
cost in excess of U.S.$100,000. 

To achieve the highest possible quality, the data stream from a high-end camera is recorded 
directly to hard disc arrays instead of tape. Even professional grade tape formats, like HDCam 
and D5, use some compression or subsampling. By transferring data directly from the camera�s 
HD-SDI port to a hard disc array, uncompressed data can be recorded at the full 4:4:4 sample rate.

HD techniques and issues 
�e main di�erence between HD and SD is the signi�cant increase in the number of pixels. 
Experienced SD video professionals are o�en startled by the detail in an HD image that SD video 
doesn�t have. �ese professionals o�en need to tune sets, makeup, and framing to make them 
work well in HD. �e level of detail used in �lm is a good starting benchmark for tuning. 

�e targeted 16:9 aspect ratio of HD is also di�erent. �e combination of 16:9 and HD can be a 
boon for sports because much less panning is required to see the details of the action. Well-shot 
HD hockey and basketball can be a true revelation�HD sports is one of the major drivers for 
consumers upgrading to HD. 

HD tape formats 
Like SD television, only a handful of HD productions are broadcast live. Most HD is shot to tape, 
and then edited nonlinearly on personal computers and workstations. 

Currently, there is a variety of digital tape formats used for professional HD production, with 
the predominant formats being Sony HDCAM and Panasonic D5. All formats use the existing 
physical tape formats originally designed to record SD video, but with new compressed bitstream 
techniques to store the additional data HD requires. Fortunately, there isn�t a signi�cant archive 
of analog HD tape content. 

Sony HDCAM format 
Sony�s HDCAM supports 1080 resolutions at frame rates of 24P, 25p, 50i, and 60i. HDCAM 
internally stores the video at 1440 x 1080, a 33 percent reduction horizontally from 1920. It also 
uses unique 3:1:1 color sampling. HDCAM has a 7:1 compression ratio and only half of the color 
detail of other HD formats. It supports 10-bit input and output and four 20-bit audio channels. 

HDCAM is a time-tested format that produces visually impressive results. �e compression 
system has not proved to be much of a practical limitation, and, HDCAM is reasonably priced. 
�e next generation HDCAM SR format from Sony uses the MPEG-4 Studio Pro�le compression 
to enable the recording of full-bandwidth, full-resolution, 10-bit 4:4:4 video. 
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Panasonic D5-HD format 
Panasonic�s D5-HD format uses the D5 tape shell. In addition to the formats supported by HD-
CAM, D5-HD can handle 720 60p, 1080 60i, and even 1080 30p. Higher-end decks also handle 
1080 24p. D5-HD supports eight channels of audio. 

On the downside, the lower-end decks can�t play back the 24P format. Also, older decks support 
only four channels and tapes recorded with eight channels will not play on them. Unlike HDCAM, 
D5-HD maintains full horizontal resolution, but uses a slightly higher level of compression.

Panasonic DVCPRO-HD/DV100 format 
Panasonic�s other HD format is DVCPRO HD (sometimes called D7-HD or DV100), and is based 
on the same tape shell used for DVCAM and DVCPRO. It supports 720 60p and 1080 60i. It is 
one of the most lightly compressed formats; it uses 1.67:1 compression and supports 10-bit per 
channel and eight channels of audio. 

HDV format 
JVC introduced the HDV format with the release of their ground-breaking, mid-range HD cam-
era, the JY-HD1O. HDV uses an MPEG-2 transport stream (which includes a signi�cant amount 
of error correction) on a miniDV tape. �e format uses interframe compression to achieve a data 
rate of 19 Mbps for 720p or 25 Mbps for 1080i. Audio is encoded in 384 Kbps MPEG-1 Layer II 
stereo. �e bitstream is easily transferred between camcorders, decks, and computers through an 
IEEE 1394 (Firewire) connection.

Since the JVC introduction, other vendors have released camcorders, related gear, and editing 
so�ware that support low-end HD production using HDV. For under US$10,000, anyone can get 
into HD production with an inexpensive camcorder, computer, and editing so�ware. Adobe 
Premiere Pro includes native HDV support, so you can begin editing your HDV production 
without any additional hardware or so�ware. 

Note that HDV uses the same bitstream as DVHS, but on a smaller tape. 

HD storage 
To edit an HD production, you need to transfer the data to a storage system that can be accessed 
by a computer for processing and editing. �at storage system is typically a hard drive or a hard 
disc array. In the case of the high-end studio systems, no transferring is needed because the data 
from the camera is recorded directly to hard drives. For most producers, however, the next step is 
transferring or capturing the bitstream from a videotape. 
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Big numbers to store 
To get better quality, HD requires many bits, which requires more storage. �e following table 
compares DV, HDV, SD, and HD format storage requirements:

W idth    H E i G ht  FR a M E 
R at E

F O R M at M E G abit    S  p E R 
S E CO N d

G B  p E R 
h O u R

720 480 29.97 DV25 25 11

720 480 29.97 DV50 50 22

720 486 29.97 8-bit 4:2:2 168 74

720 486 29.97 10-bit 4:2:2 210 92

1280 720 29.97 HDV 720 30p 19.2 8

1280 720 23.976 8-bit 4:2:2 354 155

1280 720 23.976 10-bit 4:2:2 442 194

1280 720 25 8-bit 4:2:2 369 162

1280 720 25 10-bit 4:2:2 461 203

1280 720 29.97 8-bit 4:2:2 442 194

1280 720 29.97 10-bit 4:2:2 552 243

1280 720 50 8-bit 4:2:2 737 324

1280 720 50 10-bit 4:2:2 922 405

1280 720 59.94 8-bit 4:2:2 884 388

1280 720 59.94 10-bit 4:2:2 1105 486

1920 1080 23.976 8-bit 4:2:2 795 350

1920 1080 23.976 10-bit 4:2:2 994 437

1920 1080 25 8-bit 4:2:2 829 365

1920 1080 25 10-bit 4:2:2 1037 456

1920 1080 29.97 8-bit 4:2:2 994 437

1920 1080 29.97 10-bit 4:2:2 1243 546

1920 1080 59.94 10-bit 4:2:2 2486 1092

This table shows the ranges of �le sizes and the required storage capacities.

�e SD and HD values assume the video is the native uncompressed format. As you can see, 
there are substantial di�erences in storage requirements for the di�erent types of HD. 

Required transfer rate for storage 
�e �rst issue in storage is sustained transfer rate: Can the storage system reliably move all of 
the bits of video from the tape to the disk in real time? Many storage systems measure �peak� 
transfer rate, which is a best-case performance during a short burst of activity. �is measurement 
is helpful if you�ll be using the system mainly for transferring blocks of data for local playback. 
However, when you stream video to or from a storage system, it is essential to know the sus-
tained, or guaranteed, transfer rate that can be maintained long term. When the transfer can�t 
keep up, frames are dropped from the capture, which means the video stutters during playback. 

For anything other than an HDV capture, a single drive does not typically provide su�cient 
bandwidth for capture. In those cases, a Redundant Array of Independent Disks (RAID) system 
is the best solution. When playing a video stream from a drive, keep in mind that real-time  
e�ects require additional read performance. 

Required capacity for storage 
Once you solve the drive speed problem, you need to make sure the drive has enough storage for 
the intended use. To make the best use of storage space, consider capturing and editing an o�ine 
version in SD �rst. �en capture only the HD footage required for the �nal edit.

A single 300 GB drive may provide enough storage for many HDV projects, but you will most 
likely need a RAID solution when working with larger HD formats. 

UnderstandinG storaGe capacitY 
The abbreviation Mbps means megabits per second 
(1,000,000 bits per second); MBps means megabytes 
per second (1,000,000 bytes per second). One MBps is 
eight times faster than one Mbps. GB stands for Giga-
byte. A GB is properly 1,000,000,000 bytes, although 
many applications assume it is really 230, which is 
about 7% larger. The same issue is true of MB, which is 
really 1,000,000, but is often considered to be 220 and 
is about 4% larger.



8Understanding and Using High-De�nition Video

Using RAID systems for HD storage 
�e key to making storage for HD work is RAID technology, which ties multiple drives together 
into a single volume. �is process increases storage while making it easy to access the media.  
Because RAID enables writing to multiple physical disks at the same time, throughput is 
increased. Also, it is possible to con�gure a RAID so that it automatically duplicates data from 
one disk to another. �is redundancy provides a safety net in the event of a disk failing. When a 
drive fails, the array automatically substitutes the redundant data set and rebuilds it to yet another 
drive so that the redundancy is preserved. �is rebuilding can o�en reduce the available through-
put or can require the RAID to be taken out of service during the rebuild. RAID storage vendors 
build di�erent capabilities into their systems; consequently, it is important to know the level of 
redundancy and rebuild performance you require when you choose a RAID to store your video. 

Types of RAID systems 
�ere are many di�erent types of RAID that combine drives in di�erent ways. �ere are four 
types of RAID relevant to video work: 

RAID 0 uses two or more drives and splits the data between them. RAID 0 has no redundancy 
and o�ers no protection from data loss. If one drive fails, all of the data in the set is lost. How-
ever, all drives are used for storage, and performance is blazingly fast. If the source is backed up, 
RAID 0 performance and price can be worth its fragility. For editing with CineForm�s Aspect 
HD, a two-drive RAID 0 is su�cient for 720 30p. More drives are needed as speed requirements 
go up, but the more drives you add, the greater the chance of failure. 

RAID 3 uses three or more combined drives and dedicates one to be used for redundancy. �e vol-
ume can survive any one drive failing. RAID 3 doesn�t perform quite as well as RAID 0 on total 
throughput, but the fault tolerance is well worth it. Because the parity is dedicated to one drive in 
RAID 3, there is no e�ective limit to how you size your blocks for transfer. 

RAID 5 uses three or more drives in a set, and the redundancy is shared across all of the drives by 
dedicating equal space on each drive to parity, or redundant, data. RAID 5 provides aggregate 
transfer rates that are better than RAID 3. 

RAID 5+0 uses two or more RAID 5 sets combined into one RAID 0. Typically, each of the RAID 
5 sets is on its own drive controller, allowing bandwidth to be split over two controllers. �is 
division of bandwidth provides better performance than RAID 5, while still providing redun-
dancy (one drive per RAID 5 set can fail without data loss). RAID 5+0 is the optimal mode for 
most HD use. 

Comparing SCSI drives and ATA drives 
�e battle between SCSI and ATA drives (a class of IDE drives) for high-performance storage has 
being on-going for over a decade. Historically, SCSI drives were faster than ATA drives, and ATA 
required more CPU power to run. Currently, however, Serial ATA has, for the most part, caught 
up with SCSI. Even uncompressed 1080 60i 10-bit video plays well o� of a very fast ATA RAID. 
And because the cost of fast IDE drives is so much less than SCSI and cabling is easier with Serial 
ATA, the industry has continued the rapid transition to ATA, even in the HD world. 

Either way, HD performance requires a stand-alone hard drive controller card (potentially sev-
eral for throughput). �e RAID controllers on many motherboards aren�t up to the task of 1080 
uncompressed video. For the most reliable video performance, so�ware RAID controllers are not 
recommended. Hardware RAID controllers for video work o�en contain onboard caches that are 
essential for e�cient management of data transfers. 

HD and connectivity 
RAID systems work well for storing �les locally. But when you need to split the work among 
multiple workstations, for example, between an Adobe Premiere Pro editor and an A�er E�ects 
compositor, you need a system that can handle high bandwidth and high speed networking. 

Transferring HD content via Ethernet 
�e simplest way to move �les is by means of Ethernet networks. Transferring �les between two 
or more computers is easy by means of Server Message Block (SMB). Mac OS X 10.3 and later 
make it easy to transfer between Macintosh computers and computers running  
Microso�fi Windowsfi. 
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Ethernet speeds vary widely. For HD work, you should use Gigabit Ethernet, which can typically 
support several hundred Mbps of bandwidth with good cables and a fast switch. 

Transferring HD content using SAN 
When a workgroup wants to share content for editing without transferring it to a local drive 
�rst, a storage area network (SAN) is a good solution. SANs allow multiple computers to access 
the same storage as if they were on local drives on each computer. A SAN is much faster and 
provides more reliable data access for real-time playback than Ethernet. You can even capture 
HD content directly to stored media without transferring it a�er the capture. (�is isn�t recom-
mended because network tra�c can cause dropped frames.) �ere is a higher cost per workstation 
to connect, but storage isn�t much more expensive, and the work�ow advantages are well worth it. 

Transferring HD content using sneakernet 
�e �nal solution for transport is �sneakernet,� or rather, simply transporting media physi-
cally from one computer to another (for example, using FireWire drive, a tape, or a whole RAID 
system). Overnight mail can move 300 GB across the country in 24 hours. �at would take two 
weeks with a T1 line. 

Capturing HD content 
How does the content move from tape to storage? �at�s the role of capture, which is ably 
handled in Adobe Premiere Pro. You can use one of two dominant protocols to capture HD 
content: the high-end formats use High De�nition Serial Digital Interface (HD-SDI), and HDV 
uses FireWire. 

Capturing using the HD-SDI protocol 
HD-SDI is a straightforward extension of the Standard De�nition Serial Digital Interface (SD-SDI) 
protocol. It supports all of the standard HD frame sizes and rates with 4:2:2 10-bit sampling. 

�e main drawback is that HD-SDI is always uncompressed. Consequently, the bit rate of a com-
pressed format, like HDCAM or DV100, balloons when transferring via HD-SDI. �e increase in 
bit rate also increases the storage requirement, and the need for higher processor and bus speeds. 
A number of capture devices, such as the XENA LH from Aja, enable real-time capture and play-
back of uncompressed HD content on a computer running Microso� Windows XP by performing 
much of the processing of the HD data. Other solutions tackle the problems of compression, such 
as capture devices that compress the HD data as it is captured, and mass storage, such as very 
large and fast RAID arrays. 

Capturing using AES/EBU 
You can embed audio into an HD-SDI bitstream or transport it externally over an AES/EBU 
connection. AES/EBU is an uncompressed audio bitstream that can transport the full quality of 
the information on the HD tape. 

�e only disadvantage of using AES/EBU over embedded HD-SDI audio is that AES/EBU requires 
more cables. 

Capturing with FireWire 
IEEE-1394 (also known as FireWire and i.Link) took the video world by storm as a transport 
connection for the popular DV video format. FireWire, which has a theoretical peak of 400 
Mbps, has the transfer speed to handle many formats. �e 1394b standard, which has also begun 
to appear in computers, has a peak of 800 Mbps. However, the only formats currently supporting 
FireWire are DV and HDV, which stream at 25 Mbps, and DVCPRO HD, which streams at 100 Mbps. 

Frame size and HD capture 
Some capture cards can support on-the-�y upsampling and downsampling to convert between 720 
and 1080. On-the-�y sampling can be very useful when you�re creating a project from mixed HD 
sources or a 720 project from 1080 sources. Other capture cards can only capture at the native frame 
size, which may be all that some people require. A few solutions support only 720 or 1080. 
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Capturing 8-bit versus 10-bit video 
Video formats use either 8 or 10 bits per channel. Video with 8 bits per channel has 256 steps 
from black to white, and 10-bit video has 1024 steps. �e extra steps in 10-bit video mean higher 
quality and more detail. HD-SDI video uses 10 bits per channel. However, compressed delivery 
formats, like MPEG-2 and Windows Media, use only 8 bits per channel. If your destination 
video is compressed, therefore, you don�t need to capture in 10 bits. 

Most HD production formats are 10-bit, but most HD delivery formats are 8-bit. Converting 
from one to another can be tricky. Some tools might truncate the least-signi�cant 2 bits. �is 
process normally works �ne, but in content with very smooth gradients, some banding might 
occur. Some capture cards can dither on-the-�y to 8 bit while capturing, which reduces storage 
requirements and provides a better dither than many so�ware exporters. 

Audio capture support 
Audio for HD can be virtually any bit depth and sampling rate. Professional video editors fre-
quently use the old standards of 48 kHz 16 bit. Higher bit depths, such as 20 bit and 24 bit, and 
higher sampling rates, such as 96 kHz, are becoming more common. 

Audio for HD is o�en mastered in a multichannel format, such as 5.1 surround sound (�ve 
speakers plus a subwoofer) or 7.1 surround sound (seven speakers plus a subwoofer). Most HD 
tape formats support at least four channels of audio and many support eight. When delivering 
HD content, Dolby Digital audio can support 5.1 channels of 48 kHz audio; and Windows Media 
Audio 9 Professional can deliver 5.1 and 7.1 channels at 96 kHz. 

HD solutions compatible with Adobe Premiere Pro
Adobe Premiere Pro currently o�ers two great HD solutions and others are coming soon. As 
of NAB 2005, the following companies have introduced or committed to providing hardware, 
so�ware, or both to support HD video editing with Adobe Premiere Pro: 

�	 1 Beyond (www.1beyond.com) 

�	 BlackMagic Design (www.blackmagic-design.com) 

�	 Blue�sh 444 (www.blue�sh444.com) 

�	 Boxx Technologies (www.boxxtech.com) 

�	 Canopus (www.canopus.com) 

�	 CineForm (www.CineForm.com) 

�	 Matrox (www.matrox.com/video/home.cfm) 

Post-production for HD content 
A�er you�ve acquired the content, post-production begins. In the Adobe production work�ow, 
post-production is the domain of Adobe Premiere Pro for editing, Adobe Auditionfi for sound 
mixing and sweetening, and A�er E�ects for compositing and �nishing. 

Post-production for HD is similar to post-production for SD. One di�erence is that with HD 
you�re dealing with signi�cantly more data and consequently increasing the load on the CPU 
and video card. However, if you have worked in Adobe Premiere Pro and A�er E�ects for SD, 
you can use the same tools and enjoy the same work�ow in HD. 

A complete HD post-production suite can include a workstation for acquisition and editing, and 
another for scene-by-scene color correction and e�ects. With two workstations, an Editor and 
Colorist can work on di�erent parts of the production at the same time. One or more videotape 
playback decks may be located near the editing workstation for acquisition, depending on the 
formats used in production. To ensure that high quality is maintained throughout the process, 
a suite should include at least one high-resolution monitor. High performance computers and a 
RAID array are used for fast processing, and reliable mass storage.

For a current list of all third-party vendors for Adobe 
Premiere Pro, visit the Adobe Premiere Pro third-party 
resource page on the Adobe website at www.adobe.
com/products/premiere/dvhdwrdb.html.

http://www.1beyond.com
http://www.blackmagic-design.com
http://www.bluefish444.com
http://www.boxxtech.com
http://www.canopus.com
http://www.CineForm.com
http://www.matrox.com/video/home.cfm
www.adobe.com/products/premiere/dvhdwrdb.html
www.adobe.com/products/premiere/dvhdwrdb.html

