Before You Begin Production

technical questions to consider before you even begin your movie. Tech-

nology has evolved to the point that we have an enormous number of options
in the equipment and techniques we use. The theory is that more choice makes us
happier, but too much choice can be a real burden. The number of decisions film-
makers must make about formats, camera settings, editing procedures, software,
and distribution can be oppressive, and many people feel bewildered by them.

Particularly in film and videomaking, we live in a transitional time with enor-
mous changes between how things used to be done, how they’re done now, and
how they’ll be done in the near future. Knowing the history, staying alert to current
developments, and keeping an eye to “future proofing” your production are all im-
portant parts of planning your path. Internet user groups, forums, and digital video
websites are excellent resources for the latest developments and practices.

Before you begin any project, you have to make some fundamental choices
about what equipment and methods you’ll use. Though you may prefer or be
forced to work in one format exclusively, it is increasingly common to shoot in one
or more formats, edit in another, and release the movie in several others. It helps to
consider the three stages of the filmmaking process separately, while also keeping
in mind the whole.

This chapter is an attempt to corral in one place some of the production and

1. Acquisition. How will you record picture and sound? Will you shoot video
or film? Which format(s); which camera?

2. Postproduction. How will you edit? What kinds of picture or sound manipu-
lations will you need to do? What technologies will you use?

3. Distribution. Where do you want to show the movie? What kind of steps
do you need to take in advance to be sure the movie is suitable for these
outlets?

The choices you make affect how the movie gets made, how it looks, how much
it costs, and where you can show it when you’re done. All of these issues are deeply
interrelated, and the discussion below circles back on some topics to examine them
from more than one angle. Most items here are also discussed elsewhere in the
book, and if any terms are unfamiliar, check in other chapters.
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WORKING BACKWARD
FROM DISTRIBUTION

There are a number of decisions you can best make by considering the end
product you hope to create and working back from there. Some people create
movies for their private use, but for most filmmakers, the goal is not just to make a
film, but to get it shown to audiences. How that happens depends in part on the
choices you make: aesthetic, practical, technical, and commercial. There are many
gatekeepers along the way who will decide whether to finance, buy, or show your
movie. Depending on your goals, you may encounter gatekeepers in the form of
funders, festivals, distributors, theater bookers, broadcasters, galleries, or school
systems. Each will have certain criteria that influence whether they accept or reject
your film. Some may not have a fixed set of rules about what they’ll take, but each
has certain expectations.

Educate yourself about the world you want to work in. Research what projects
have been successful recently in whatever area of filmmaking you’re interested in.
Read case study articles (“how we made our movie”) to learn about what kinds of
financing, technology, or production methods were used. Go to festivals and theaters
to see what’s current. Visit museums and galleries. Watch T'V. Get a sense of pro-
duction values of successful films and how audiences respond. Read the “trades”—
industry papers, magazines, and websites—to find out about what kinds of projects
are getting produced and distributed.

The point is not to imitate what’s out there at the moment (though Hollywood
has made an industry of that). Hopefully, you’ll make your film as fresh and original
as you can. In fact, people who pattern their work too closely on recently successful
films often find that the public and the gatekeepers are looking for something com-
pletely different by the time their film comes out. Short-term trends about what’s
hot can prove meaningless because for most projects there’s a delay of months or
years between when the movie is planned and when it’s completed. Look for things
that inspire you and give you ideas, then take your best guess about what the world
will be like when you finally release your film.

When it comes to technology, you have a lot of options to choose from. If
you’re aiming for a particular outlet (say, cable or broadcast television) there will be
expectations about what formats are acceptable and certain technical specs you’ll
need to meet. Many broadcasters have websites with technical and production re-
quirements, and things like standard program lengths.!

In choosing a camera or format, some filmmakers like to work at the cutting
edge of technology (often thought of as the “bleeding edge” for the problems you
may encounter). Other filmmakers feel more comfortable with the tried and true.
Are there long-term technical trends that might affect your film? For example,
there are currently millions more standard definition television sets in the world
than high definition, which might be an argument for working in SD. But the

1. Such as the PBS Red Book in the United States, available online, which details policies and
deliverables.
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industry is moving toward high def, retailers are pushing HDT'Vs, and broadcast-
ers are increasingly offering high def programming. It’s reasonable to assume that
your options for showing a film in the future will be greater if it’s shot in HD rather
than SD. During this time of transition, some filmmakers are choosing to shoot on
HD, but edit and finish in SD, with the idea of returning to the original HD
recordings at a later date to create an HD version.

New forms of distribution create new markets and income streams. Keep an ear
to the ground for what’s coming so you can take advantage. Distribution contracts
sometimes refer to “formats now known or hereafter devised” as a way to lay claim
to developments yet to come. The Internet has the potential to fully democratize
distribution, removing the gatekeepers altogether. However, while posting your
film on a website may make it available to viewers, there are still the hurdles of at-
tracting an audience to watch the movie and ensuring that you get paid when they
view it. Some things don’t change, and whenever money is involved, the gate-
keepers are never far behind; filmmakers will always need to find a way to work
with them.

For more on the business aspects of distribution, see Chapter 19.

THE BIG SCREEN AND THE SMALL(ER)
SCREEN

"The past fifty years have seen a war of technology between the big screen (the-
aters) and the small screen (T'V). When television started stealing audiences from
the theaters in the 1950s, cinema fought back with widescreen formats (see below),
color, and multichannel surround sound. Before long, TV answered back with
color, then its own versions of surround sound. Now, 16:9 widescreen T'V is com-
mon, and flat-screen T Vs have increased in size to the point that some can provide
a more cinema-like viewing experience in the home. Even a blockbuster Holly-
wood film will be seen by far more people sitting on couches at home than by people
sitting in theater seats. Even so, only the theater offers the communal experience of
watching with a large audience, on an enveloping screen in a dark room, away from
the distractions of daily life.

The term “small screen” used to be understood as meaning broadcast television
typically viewed on a modest-sized box in the living room. Now screens for per-
sonal viewing range from enormous wall-mounted displays to inch-wide cell-
phones. The source of the programming can be satellite, cable, DVD, hard drives,
the Web, or any number of other storage and transmission technologies. For a
filmmaker, it’s hard to know where or how your work will be seen or how you
should prepare for that. The next fifty years will see increasing convergence be-
tween the large and smaller screens, and if you’re producing mainly for one, you’ll
need to take the others into account.

Theatrical Exhibition

Projection on a large screen puts tremendous demands on the image because
any defects, graininess, shakiness, or lack of focus will be greatly enlarged and
have the potential to disturb the viewing experience. Traditionally, feature films for
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theaters have been shot in 35mm film. For the feature film industry, this has
meant that many of the tools of production, techniques of postproduction, and pro-
jection systems of theaters have been geared toward 35mm film (or even larger film
formats).

Fig. 2-1. Large-screen projection puts particular demands on image and sound quality.
(Film-Tech.com)

"Though there have been exceptions—low-budget features blown up from 16mm,
super 16mm, and video (more on digital video below)—it’s important to recognize
how important the 35mm standard has been for audiences worldwide. Even if they
can’t describe why the picture looks the way it does, people generally know when
they’re watching a real “movie” shot on 35mm. The 35mm look has to do with the
tonal range, the clarity of the image, the grain structure, the frame rate, lenses, and
other aspects (see the “Look” of the Movie, below). Obviously, films shot in 35mm
can look very different from one another, and may employ a variety of film stocks,
lenses, or filters in order to achieve different looks. But there are certain qualities in
common—qualities that we particularly identify with fictional stories.

From an artistic point of view, this is not to say that 35mm is necessarily better
than other formats. The films of John Cassavetes that were shot with a handheld
16mm camera would not be better if shot in 35mm. The look of a low-resolution
DV camera may be perfectly suited to the movie you’re making. And even the
35mm image has certain characteristics, such as graininess, unsteady projection,
and motion artifacts (jerkiness during fast pans or wagon wheels that appear to spin
backwards), that aren’t by definition “good”; they’re just very familiar and deeply
intertwined with our collective experience of going to the movies.

Some people who shoot in digital video have no interest in emulating the
look of 35mm film. They may be trying to deliberately distance themselves from
Hollywood styles, or they may be seeking the unique characteristics of video. For
others, the concerns of story, content, cost, and convenience are so much more
pressing than the look or visual style that they’ll shoot with whatever format they
can get their hands on.
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On the other side of the coin, some feature filmmakers are drawn to high defini-
tion video because they feel the HD image can approximate the look of film. As dis-
cussed earlier, HD technology comes in various flavors, ranging from economical
HDV camcorders using MiniDV tape to advanced HD cameras like the Grass Val-
ley Viper that output huge uncompressed RGB signals for big-budget feature pro-
duction. As HD acquisition becomes increasingly affordable, most filmmakers
shooting video for big-screen release are using some form of HD.

Since the 1950s, theatrical films have been in widescreen. If you’re producing
for theatrical exhibition, plan on an aspect ratio that’s at least 16:9 (see p. 87).

Another key consideration if you’re aiming for theatrical release: Thousands of
theaters in the world are equipped with 35mm projectors. Digital projection is
catching on, and the number of theaters equipped with digital video projectors is
growing rapidly. But as of this writing, if movies for theatrical exhibition are not
available as 35mm film prints, they can face limitations in terms of where they can
be shown. There are also still a few major film festivals that require entries to be
projected on film. Blowing up or transferring material shot in 16mm or video to
35mm can produce excellent results if done carefully with the right equipment. But
a blowup can represent a significant portion of a low-budget film’s costs (see p. 68).
If you’re contemplating doing a transfer to 35mm from video or 16mm, it’s prudent
to wait until you’re sure theatrical distribution is really going to happen for your
project before spending the money.

Digital Television

For decades, broadcast TV was pretty straightforward in terms of formats. It
was always analog, standard definition, interlaced, and non-widescreen (4:3). In
North America, the NTSC broadcasting standard is 525 lines at 29.97 fps. Both
the European PAL and French SECAM broadcasting standards are 625 lines at
25 fps. As of this writing, most over-the-air broadcasts worldwide are in one of
these three formats, and a great deal of programming is broadcast this way.

ATSC FORMATS

Resolution Frame Rates Aspect Ratio  Pixel Format
HIGH DEFINITION

1920 x 1080 24p, 30p, 601 16:9 square
1280x 720 24p, 30p, 60p 16:9 square
STANDARD DEFINITION

704 x 480 24p, 30p, 601, 60p  4:3 nonsquare
704 x 480 24p, 30p, 601, 60p  16:9 nonsquare
640 x 480 24p, 30p, 601, 60p  4:3 square

Fig. 2-2. ATSC formats. Digital television broadcast in the United States includes these
formats. 60i means 30 fps, interlaced.
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Enter Digital Television (DTV'). The idea of DTV is to replace analog TV
broadcasting with a new, flexible digital technology capable of transmitting up to
four different standard definition channels in compressed form in the same signal
space, or bandwidth, as a single conventional 6 MHz analog TV channel. It is also
possible to transmit in the same 6 MHz channel a high definition signal along with
several standard def signals. You can see why broadcasters, anticipating additional
income from advertising in the new channels, might welcome DTV,

What are the advantages of D'T'V to the consumer? Unlike analog T'V, which is
susceptible to ghosting and multiple images caused by signal path reflections, DTV
reception is crystal clear. There is no “snow” when the digital signal grows weak, as
is the case with poor analog reception. With digital broadcasting, the signal is ei-
ther cleanly displayed or nothing is displayed (though occasionally digital errors do
creep in). In this respect, over-the-air DTV resembles digital cable TV, which also
employs MPEG-2 compression to squeeze as many channels as possible into a
cable company’s available signal pipeline.

Also like digital cable TV, over-the-air DTV can be either standard definition
or HD. It’s important to emphasize this fact, because many mistakenly believe that
DTV means HD. It doesn’t. In fact, a TV station can continue to produce analog
programming in standard definition and digitize it for digital broadcasting at the
last possible moment, at the point of transmission. Put another way, DTV is not a
production system or tape format but a transmission system. Any format can be used
to create programming for D'T'V.

In the United States at least, broadcasters have a choice of which SD and HD
formats they broadcast in. For example, as of this writing, CBS and NBC have cho-
sen 1080i for their high definition programming, while ABC and Fox are going
with 720p. Again, it’s important to note that not all DTV programming is HD. For
a while, in fact, much of it will be SD.

Initiating free, over-the-air digital TV broadcasting has proven to be no trivial
matter. On the broadcaster’s end, investment in new transmitters and antennas is
required. On the consumer’s end, new rabbit ears and rooftop antennas are neces-
sary (both virtually extinct at the end of the analog era), as well as new T'Vs capable
of decoding a digital signal, or, in the case of older analog T'Vs, added boxes with
decoders.

In the United States, digital broadcast television is known as ATSC (Advanced
Television Systems Comumittee), after the organization that set the technical specs.
ATSC was adopted in 1996 to replace analog N'TSC. ATSC-compatible equip-
ment is required to handle 18 different format variations at both 30 fps—based
frame rates and slightly slower NTSC-compatible 29.97 fps—based frame rates.
(Some describe this as 36 different format variations. See Fig. 2-2.) ATSC can also
broadcast SD in 4:3 or 16:9 aspect ratios, and in both SD and HD using either in-
terlace or progressive scanning. AT'SC uses MPEG-2 video compression (like stan-
dard definition DVDs, satellite, and digital cable TV) and Dolby Digital AC-3
audio compression for 5.1 audio channels (see Chapter 16).

ATSC was originally supposed to take over completely from NTSC by 2006
(ending the analog era) but adoption is taking longer for various reasons, including
slower-than-expected consumer purchasing of new TVs with ATSC receivers
(though this is changing rapidly with the surge in popularity of flat-screen T'Vs), a
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sluggish build-out of DTV transmitters by TV stations, and delays achieved by
special-interest groups.

EUROPEAN DTYV. In Europe, DTV has made greater inroads. The Euro-
pean digital broadcasting standard known as DVB (Digital Video Broadcasting) was
adopted by a multinational consortium in the mid-1990s. By 2003, Berlin became
the first TV market to switch off analog PAL broadcasts entirely. Like ATSC, DVB
utilizes MPEG-2 compression but it differs in key respects. While ATSC describes
land-based (terrestrial) broadcasting only, DVB standardizes signal delivery across
all platforms including satellite, cable, and even handheld phones. As a result, there
are extended DVB standards known as DVB-T (terrestrial), DVB-S (satellite),
DVB-C (cable), and DVB-H (mobile handheld).

Most DVB broadcasting has been standard definition until recently. However,
European interest in HD is growing, and the DVB standards-setting body has em-
braced H.264 (MPEG-4) compression for delivery of both standard and high defi-
nition. H.264 is designed to permit a high-quality image to be scaled to high and
low resolutions and frame rates for large and small screens (see p. 228).

LAPTOP TV. As if these developments weren’t epochal enough, mobile “lap-
top TV” is being actively introduced in Europe and Asia using DVB-H or a rival
technology called DMB (Digital Multimedia Broadcasting), which also uses H.264
compression. The transmission system used by AT'SC does not lend itself to mobile
reception, so prospects for mobile DTV in the United States are less promising.
However, mobile viewing is an idea whose time has come—who doesn’t watch
video on computer screens these days?—and your work will certainly be viewed
this way in years to come.

Other Sources

Regardless of what happens with digital broadcasting, there are other forms of
distribution that offer different opportunities, both in terms of technology and how
you get your movie to audiences.

VHS cassettes created a revolution when they were introduced in the late 1970s
by allowing consumers to watch a wide range of movies at home on their own
schedule. DVDs upped the ante with far better picture and sound quality, multiple
languages, and extras, such as the director’s commentary and “making-of” videos.
DVDs are now a major revenue source for many films, and newer high definition
videodisc formats like HD-DVD and Blu-ray are raising the stakes once again.
DVDs are also proving to be an important aftermarket for programming that has
already aired on TV.

Internet streaming of films in the past has been plagued by low-quality video
and the problem of having to watch while sitting at a computer. Codecs like H.264
(MPEG-4) and VC-1 (formerly Windows Media 9) are making it possible to get
much higher quality video through a broadband Internet connection, and the sig-
nal can be fed to a Web-enabled T'V in your living room.

From a distribution standpoint, these technologies provide a way for filmmakers
to get their films to viewers without going through the commercial machinery of
broadcast television, theatrical exhibition, or traditional distributors. An independent
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with no support from a large company can set up fairly easily to sell discs online or
provide the movie itself for downloading. Some producers have made a lot of
money selling DVDs with the help of a fulfillment house that takes the orders,
processes the payments, and ships the discs. Marketing still remains a challenge.

Small-Screen Viewing

As discussed above, when movies are intended for a big screen, there’s an advan-
tage to shooting in a high-resolution format. When they’re intended for a small
screen, the benefit is smaller but still significant.

It used to be the received wisdom that if you knew your movie would only be
streamed as highly compressed MPEG-1 video on the Web or viewed on a tiny
monitor, perhaps for a computer-based multimedia project, then HD didn’t offer a
lot of advantage in image quality, and it certainly increased costs. This is because
when high resolution images are shown on a small screen, the eye cannot perceive
fine detail. Look at Fig. 5-16 on p. 211: These images are very low resolution, but
when viewed from far enough away, they begin to look sharp. In terms of fine de-
tail, the smaller the screen (and the larger the distance between the viewer and the
screen) the less benefit you get from shooting HD.

But there remain benefits to shooting in high-resolution formats even when
viewed on small screens, including the “over-sampling” of image detail for better
reproduction of medium-resolution details, wider color gamut and less color
compression—all of which can often be “felt” by the viewer even on a small display
viewed at close distance. (If you've ever seen a black-and-white Ansel Adams
photograph reproduced in a magazine, itself not capable of matching the fine detail
or tonal scale of the original pring, it’s likely you nevertheless felt the superior
image quality of the original.) These benefits also apply when shooting high-end
standard definition formats such as Digital Betacam or DVCPRO 50 with a
progressive-scan camera.

With the one-two punch of cheap consumer HD formats like HDV and im-
proved compression technologies for streaming HD like H.264 and VC-1 (both

Fig. 2-3. Cell-phone video. In Sunset Boulevard, silent film star Norma Desmond says, “I
am big, it’s the pictures that got small.” This is a lot smaller.
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utilized in HD-DVD and Blu-ray disc formats), there’s a trend toward editing and
viewing HD-originated material on computer monitors that match or exceed HD
resolution and that are designed to be viewed up close, not at a distance like TVs.
(In terms of resolution, computer monitors left standard definition TV in the dust
years ago.) Even smallish laptops can now display compressed HD images.

So with network TV in the early stages of ceding ground to “networked T'V,”
perhaps the only thing that can be said for sure is that whether you’re producing in
HD or SD, the ultimate viewer may well be watching something that looks a lot
different than what you produced. Many TVs automatically change the shape,
color, and resolution of the images you’ve worked hard to create. Many viewers will
be watching on a small or low-resolution TV, and may be squinting to make out
details that were so bold and beautiful in the editing room. This is taken to the ex-
treme when films are distributed in a form that can be viewed on cell phones or
iPods. Some companies are producing content expressly for these devices, and they
do offer additional distribution channels and revenue streams for other types of
programming. However, for some filmmakers, the idea that people are watching
their movies on a microscreen while walking down the street or riding the subway
gives them the willies.

PRODUCTION PLANNING

Chapter 19 covers topics like fund-raising and hiring crews and actors. Chap-
ter 9 has ideas about organizing and planning shoots. Below are some things to
think about when planning the production as a whole.

Workflow

As noted in Chapter 1, workflow is a term borrowed from information tech-
nology to describe the careful step-by-step management of a complex project. Ap-
plied to film and digital video, it refers to the sequence of steps or tasks needed to
accomplish a goal in production, editing, or finishing. For example, if you shoot
DV and record on tape, your postproduction workflow will include capturing the
video from the tape to a hard drive before you can start editing. However, if you
record directly to a hard drive in the field, your postproduction workflow is simpli-
fied and you can start editing immediately because you’ve already captured the
footage.

Particularly now that there are so many technologies and ways of doing things,
it’s important to plan out your workflow in advance. Often, choices you make at the
beginning commit you to a certain workflow later on. The best workflow choices
harmonize the steps of production, editing, and finishing, so that time is saved and
money is not wasted on fixing mistakes in post.

Perhaps the best way to prepare a project workflow is to talk to people at each
step of the production process and find out before you start how they like to work
and what they need to do their jobs. If you’re shooting film, visit the film lab, meet
the color timer or telecine colorist and ask their advice about using the latest film
stocks and formats. If you’re shooting video or film, ask the postproduction facility
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how they want material delivered, what kind of timecode they need, or any particu-
lar audio requirements. Discuss detailed strategies of online conforming and color-
correction with your editor and your post house. The value of talking to people in
advance cannot be overstated! Don’t go blindly into decisions that may leave you
regretting them later.

Upfront Versus Back-end Costs

Almost every film is made under pressure. There’s never enough time or money.
Even if there’s an ample budget and schedule, the work has a way of taking every
penny or minute available. Often, movies are started with less than the full budget
in hand, with hopes of raising the rest of the money later. Filmmakers figure they’ll
get something iz the can (that is, through production but not necessarily all the way
through postproduction) and worry about the rest later. This may be the only way
to get into production, and if done responsibly, can be a smart strategy. Particularly
if you don’t have a strong track record (but even if you do), backers, distributors,
and broadcasters often want to see something concrete before they commit to a
project.

Nevertheless, there can be pitfalls to this approach. One is the instinct to defer
expenses as long as possible. As an example, this sometimes leads feature film-
makers to shoot video (cheaper upfront) than film (expensive upfront but possibly
cheaper to finish) even if the net cost for the project may be higher in video (more
on this below). Filmmakers may have the strategy of paying the minimum for
things out of pocket with the hope of getting a distributor to pick up finishing costs
at the end. Keep in mind that most expenses that are “paid” by the distributor are
actually deducted from your share of the film’s revenue, so you’re really choosing
between paying now or being paid less later.

Similar arguments can be made about shooting HD versus SD, or renting high-
quality equipment versus cheap but convenient alternatives, or hiring an experi-
enced crew versus novices. It’s good to keep your initial budget low, but you may
pay for it in the end with unanticipated costs. These can stem from corner-cutting
decisions like not taking enough time on the set to get good lighting; not trying to
fix poor audio on the spot (which may be unfixable later), or using nonprofessional
equipment that creates subsequent postproduction problems.

Obviously, you can only afford what you can afford. By talking to people and get-
ting experience you’ll learn where it makes sense to scrimp, and where it doesn’t.

SHOOTING FILM VERSUS
SHOOTING VIDEO

As high definition video improves, it’s beginning to rival the look of film, which
is the original high definition medium. At the same time, most film productions
now incorporate a lot of video technology. The lines that separate film and video
are blurring. Going into a new production, why choose one over the other? Let’s
examine some of the production and financial questions.

Excerpt from The Filmmaker's Handbook: a Comprehensive Guide for the Digital Age

(c) Steven Ascher
Click here for more info and to order:
www.westcityfilms.com/handbook.html



http://westcityfilms.com/handbook.html

BEFORE YOU BEGIN PRODUCTION 69

Cost

On a per-minute basis, film is a lot more expensive than video. That is, an hour
of tape costs much less than sixty minutes of film, especially when you count film
stock, processing, synching the audio, and making workprints and/or transferring
to video for editing. However, when you consider the whole budget, film isn’t a/-
ways much more expensive. For example, on a per-day basis, you may be able to
rent a film rig for less than a high-end video equipment package. So if your produc-
tion will take place over many days, there may be savings in camera rentals if you
shoot film. Similarly, if you can be frugal in how much footage you shoot (say, re-
stricting yourself to only a few takes for each shot in a drama) the higher cost of
film won’t be as much of a problem.

o
L

Fig. 2-4. Small video crew. Including, at right, videographer, assistant, and dolly grip.
(From the Better & Better series with Elizabeth Hepburn. Photo by Arledge Armenaki.)

You also need to factor in distribution. If you shoot in digital video and plan to
do a film-out to 35mm for theatrical release, you’ll be looking at $30,000 to
$80,000 for the video-to-film transfer. If you shoot on film, you can make a release
print for much less than that. Of course, if you’re shooting video and only releasing
on video then the cost structure changes.?

Convenience

Generally, video is a lot easier to shoot than film. If you’re working alone or
with a small crew, video is simpler and more portable. Tape is cheap and comes in
long, easy-to-load cassettes so shooting video can be much more relaxed. You can
take more risks with things that might or might not work out. On a drama, you

2. And if you’re shooting film but making a “digital intermediate,” that will raise the cost of film
considerably. See Chapter 18.
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can keep the camera rolling between takes if you want, which can help keep energy
and concentration up. If you’re interviewing someone for a documentary, and the
subject takes a long time to loosen up, you can keep shooting until he does, without
fretting about the cost. That said, shooting a lot of footage isn’t necessarily better
than shooting less. Having vast amounts of material to wade through in the editing
room can be a real burden. Students can get beneficial experience from learning the
discipline of shooting film, and the planning and control it requires—skills you may
not get if you shoot only video (for more, see The Shooting Ratio, p. 320).

Interestingly, the Flash memory cards (like Panasonic’s P2) used by some newer
video cameras instead of tape are often limited to only a few minutes of recording
before the card needs to be downloaded. This workflow brings to video something
akin to the inconvenience of having to change film magazines on a film shoot.

For recording sound, film shooting involves using a separate audio recorder.
This is called double system recording and allows the sound recordist a great deal
of freedom to get close to the sound source or even to go off and record at another
location, completely independently of the camera. But there are disadvantages too:
If you’re shooting alone, a separate audio recorder can be awkward to operate.
Double system recording also means extra time in post to sync up the audio before
editing.

When shooting video, audio is usually recorded in the camera (single system).
"This can be much more convenient, especially for solo work. However, if there is a
sound recordist on the crew, he or she will usually be connected to the camera by a
cable or by wireless transmitters. It is also possible to shoot video double system
with a separate audio recorder (more on this below).

The video image requires no processing and can be instantly viewed on a monitor—
a great convenience for the director or client. The tape can be checked right away
after the shot if needed. Many film productions are done with a video assist (also
called a video tap), which allows you to view and/or record a video image of what the
camera is shooting. This allows you to check the action but it’s not the same as see-
ing what the film stock is actually capturing (see Video Assist, p. 247).

Some Image Considerations

Shooting video sometimes requires less lighting than film, because many video
cameras are slightly more sensitive than film stocks and also offer several additional
stops of electronic gain to work with. On the other hand, because film stocks han-
dle a high contrast range better than video cameras, there are times when you may
need more lighting for video, for instance to reduce the contrast range of a scene in
bright sunlight or when shooting an interior against bright sunny windows.

SLOW MOTION. In the past, film was the only option for shooting slow mo-
tion. As discussed on p. 357, for really smooth slow motion you need to shoot many
frames per second; until recently only film cameras could achieve these frame rates.
Now there are video cameras such as Panasonic’s Varicam and HVX200 (see Fig.
1-21) that, when shooting a 24 fps project, can operate at decreased or increased
frame rates, up to 60 fps. Shooting 60 fps for a 24 fps project slows motion by a fac-
tor of 2.5. While not in the same league as an Arriflex SR High Speed 16mm film
camera, which can achieve 150 fps, it’s often effective for gentle slo-mo effects
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Fig. 2-5. Arriflex 16SR Highspeed. A similar SR is available for standard-speed operation.
This camera is reflex, with quick-change magazines. (Arriflex Corporation)

involving people. For higher frame rates—good for capturing flying bullets or
explosions—there are now digital file-based cameras like the Cine SpeedCam,
which can capture SD images up to 1000 fps. Others can capture HD and beyond
at similar rates. What’s exciting about these electronic high-speed camera systems
is that playback is instant. No waiting around to screen the results from the film
lab. As a result of instant feedback, on-the-spot adjustments can often be made to
perfect the shot through multiple takes. You can’t do that with film. Even so, on
some video productions critical slo-mo shots (say, big explosions) are done on film,
which still proves cost-effective.

TIME-LAPSE. When film cameras are used for time-lapse shooting (used to
make events that take hours or days appear to happen in seconds) you can’t view in-
stant playback. Many newer tape-based and file-based video camcorders now pro-
vide a true single-frame time-lapse capability. Tape-based camcorders with this
ability incorporate a picture cache board—similar to Flash memory—that accumu-
lates 5 to 15 seconds of video captured one frame at a time, which is then laid off to
tape while the cache card begins to fill again. Alternatively, camcorders with non-
linear media, such as hard drives, optical drives, and Flash memory, can easily write
a single frame to media as it’s recorded. As a result of the ease of creating stunning
time-lapse shots in digital video, this technique is growing in popularity and is now
often seen in everything from TV dramas to indie documentaries. For more on
time-lapse, see p. 359.

Future-Proofing
Film is an established technology that, while continuing to be refined, hasn’t
fundamentally changed in many years. Video technology, on the other hand, has
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been going through a period of explosive growth, and formats that are hot today
are likely to be obsolete before too long. One argument for shooting film is that a
production shot on celluloid may have better shelf life and adapt better to new
video technologies as they come along (helping “future-proof” the movie, as
Kodak would say). When it comes to long-term archival storage, it’s hard to guess
how many years in the future any given video recording will still be playable. Over
time, the glue (called a binder) that attaches the recordable metal oxide layers of
videotape to its polyester base will deteriorate. When this happens, the oxide be-
gins to flake off. Recordable DVDs (like DVD-R) suffer a different problem: Their
data is contained in photosensitive dyes that fade over time, just like film. What
happens to a DVD when key data is lost—a directory or header file? You get a shiny
coaster to put under your drinks. If film breaks, you lose a couple of frames.

In theory, film can withstand the passage of time better. But individual stocks
and storage conditions make a big difference. There are black-and-white negatives
from the 1930s that still look wonderful, while some color films from the 1980s are
already faded beyond fixing.

CHOOSING A CAMERA

Many factors go into choosing a video or film camera. With film, the first ques-
tion is usually, what format do you want to shoot in (16mm or 35mm)? With video,
you may ultimately choose between competing formats based on things like the ca-
pabilities of particular cameras or what editing equipment is available. This and the
following three chapters can serve as a reference for what features and formats you
may want for your production.

In both film and video, camera size is a key consideration. The cost of a produc-
tion is often tied closely to the size of the camera. If you’re shooting with a 35mm
Panavision camera, you’ll need a sizable crew to lug it around. If you’re working
with a DV camera, on the other hand, you might need only a cameraperson. If
you’re shooting a documentary alone or with a small crew, a small camera that can
be tossed into a shoulder bag can be a big asset.

The size of a camera affects how people respond to the production. In docu-
mentary shooting, big cameras often draw attention (“What TV station will this be
on?”) or may make subjects uncomfortable. A small camera that looks a little like a
consumer model (or s a consumer model) sometimes helps you fly under the radar
and avoid raising suspicions. On a feature film, a small camera may make some peo-
ple think it isn’t a “real” (that is, Hollywood) film. At times this can be a help—for
example, if people can see you’re working with a small budget, they may be more
understanding when you can’t pay them a lot. At other times, you might not be
taken as seriously. As technology develops, small is often seen as cool.

From the cameraperson’s standpoint, small cameras have advantages and disad-
vantages. Small, prosumer, or consumer cameras may not have the features or ac-
cept the accessories that professionals rely on to do their job. You may find your
creativity hampered by the lack of manual controls or the inability to choose lenses
or other devices. Some people love shooting with a little camera that can be cradled
in the hands, floated above the ground, or fit into small spaces. But when you hold
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Fig. 2-6. (A) A small, handheld camera is light and portable, but can be hard to hold steady.
(B) This camera perches on the shoulder, which increases steadiness, but a lot of the weight
is on your right arm, which can get tiring. (C) A camera that balances on the shoulder can
be steadier and sometimes more comfortable for handheld work, even if it’s heavier. Pana-
sonic models shown: AG-DVC30 with infrared light for night shooting, AG-DVCG60, and
AJ-SPC700. (Panasonic Broadcast)

a small camera up to your eye, all the weight is on your right arm. For handheld
shooting, this can make steadiness difficult and can be very tiring after a few hours
of shooting. A heavier, longer camera that balances on the shoulder may be easier
to work with. But beware of a camera that has a shoulder rest or brace but doesn’t
really balance on the shoulder—your arm still has to hold it up. Some camera-
people like to wear a body brace for handheld work; others find that cumbersome.

Generally speaking, the size of a video camera correlates with the size of its sen-
sor, which has an impact on the look of the image it records (the same is true with
film cameras and the film gauge). See p. 148.

MANAGING DATA IN
PRODUCTION AND POST

Digital video creates a lot of digital data to be recorded, processed, and stored.
From the get-go, you need to consider which technologies and techniques you’ll
use, as they affect many aspects of production and postproduction.
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Choosing Media for Recording and Storage

Not too many years ago, a typical video camcorder recorded only one format
onto a particular size tape cassette—end of story. Today, many cameras offer a vari-
ety of formats and ways to record them. Choices you make in production have an
impact on the quality of the recording and on your workflow.

When thinking about digital
video recording, it helps to re-
member that digital video is just a
form of computer data stored in
files, whether on a tape, hard disk
drive (HDD), optical disc, or a
solid-state memory card like a
CompactFlash or a Panasonic P2
card. Video files are a whole lot
bigger than text files, but the
basic operations of storing, copy-  Fig, 2-7. Wafian HIR-1 Direct-to-Disk high defi-
ing, and moving them aren’t S0 nition video recorder. Records Cineform Inter-
different from what you might do  mediate codec in both .AVI and .MOV formats.
with word processing files on (Wafian Corporation)
your home computer.

SHOOT WITH TAPE OR GO TAPELESS? Videotape originated in the
analog era and continues to be a useful medium for recording digital video. Among
the benefits of tape cassettes are that they’re relatively cheap; they can be quickly
loaded and unloaded from a camera; they’re lightweight; and they can be used for
long- term storage. Unlike a hard drlve a tape cassette is not a piece of “equip-
ment”; so, for example, if you shoot footage for someone else, you can give them
the tape and not have to worry about getting the drive back later.

Tape has some clear disadvantages too. A crease in an analog tape can create
rolling break-up in the image. Dropouts can result from bad contact between the
tape and the recording or playback heads, resulting in momentary horizontal white
lines in analog playback or blocky colored patches in digital playback. The good
news is that recent digital tape formats like HDV, which spreads compressed video

Fig. 2-8. DVCAM tape cassettes. The small cassette is MiniDV size. The larger shell holds
more tape and can be used with larger professional cameras. (Sony Electronics, Inc.)
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Fig. 2-9. P2 cards. These Flash memory cards are about the size of a credit card and are
available in various storage capacities. (Panasonic Broadcast)

over multiple frames when recording and utilizes powerful error correction, are
fairly resistant to dropouts. Tape stocks have also improved, notably those using
multiple-layer technology.

With non-tape media you don’t have to worry about dropouts. They no longer

Fig. 2-10. Portable hard disk drive. This Panasonic battery-powered unit can be used in
the field to download P2 cards (the card slot is visible on the front) and then connected to
an editing system as an external disk drive. (Panasonic Broadcast)
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exist, since there are no heads in physical contact with magnetic media. And com-
pared to a videotape camcorder with its delicate tape transport and spinning head
drum assembly, there’s very little mechanism to wear down or break. Indeed, in the
case of the P2 card, there’s no mechanism at all. This means that HDD, optical
disc, and Flash memory camcorders should prove considerably more durable.
(Note, however, that it is still possible for a disk sector to fail or for a data sector to
fail in a P2 card.) FireWire and USB 2.0 hard drives and CompactFlash and
PCMCIA cards are off-the-shelf commodities that get cheaper all the time.

There can be drawbacks to recording to hard drives in the field. During a shoot,
hard drives require power and can add weight or bulk to the camera. Whether
recording to a laptop or HDD, you have to deal with short, stiff FireWire cables
that restrict mobility and sometimes even cause FireWire glitches during recording
or copying.

SAVING TIME IN EDITING. On the editing side, file-based non-tape
media can free you to edit without a tape deck or camera as part of the editing sys-
tem, which can be an enormous cost savings and make for a more portable NLE.
You can insert P2 cards directly into any laptop with a standard PCMCIA (also
known as a PC card) slot, while portable FireWire drives can be attached to any
laptop with a FireWire port.

With tape, before you can edit on a nonlinear system, the material on the tape
needs to be “digitized” (if the original is analog) or “captured” (if the original is
digital) to a hard drive. On some projects, this isn’t a problem; in fact, it’s a blessing.
Having a chance to review the tape and then transfer into the NLE only the mate-
rial you plan to use (if disk space happens to be an issue) can help you organize the
material, even if it does take a bit longer. But sometimes you need to edit during the
shoot or immediately after. In those situations, file-based recording directly to a
hard disk drive, optical disc, or solid-state memory card can get you editing faster,
atleast in theory.

Why in theory? On the face of it, recording directly to nonlinear media should
speed up the postproduction workflow because it eliminates the step of digitizing
or capturing, which typically happens in real time (an hour of material takes at least
an hour to capture). With file-based recording, you can connect the media directly
to the NLE and get right to work . . . that is, if the NLE accepts the camera’s native
file format with no file translation, transcoding, or rendering. The reason this is
noteworthy is that with the swelling number of new tape and file formats, there
have been instances of popular NLEs that won’t accept, at least at first, a new for-
mator file type or frame rate. It’s important to research file format compatibility all
the way from production to post and finishing, to be sure the method you’re plan-
ning will work. The devil is in the details, as ever.

Also note that while direct recording to nonlinear media eliminates digitizing or
capturing, it has no impact on the time-consuming next step of logging: the task of
breaking down and labeling clips.

PROTECTING DIGITAL DATA. Direct recording to nonlinear media in-
troduces a new concern, namely, “what is the master recording?” HDDs and P2
cards are meant to be reused, not labeled and carefully stored like recorded
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videotape masters. A single 8 GB P2 card holds only 8 minutes of 1080i HD; when
it’s full it has to be copied to a laptop, external hard drive, or Panasonic’s portable
hard drive storage device, the “P2 Store” (see Fig. 2-10). If you’ve ever copied the
contents of an entire hard drive to another hard drive, you know that it takes consid-
erable time. Maybe not as long as digitizing or capturing from a videotape—
although in the tense atmosphere of a shoot it can seem as long. Next, before you
wipe forever clean the P2 card, you want to be absolutely sure that you have copied
intact working files to the backup device, because your footage is costly if not impos-
sible to replace. Often this means that someone is assigned the responsibility of first
playing back and inspecting the copied files—in real time, of course—before the P2
card is recycled. So much for the big time advantage over digitizing or capturing.

When an HDD or memory card attached to the camera fills up, you need an
empty drive standing by plus some additional media to download the first drive or
card to (depending upon your workflow strategy). In the case of P2 cards, extra P2
cards must be on hand to replace the one being copied, to ensure a steady supply of
recordable media to the camcorder. If you can afford enough P2 cards, this shouldn’t
be too limiting, but if you have only a few, you may need to stop shooting for several
minutes to download from the cards.

When a laptop or P2 Store fills up, a second file transfer of the same footage be-
comes necessary, which has to be figured into the workflow. Some productions also
take an additional precaution and make a second complete backup to DVDs or to
additional hard drives. When working with rerecordable nonlinear media, bullet-
proof backup is an absolute requirement—even if an extra person or assistant on
the set is needed.

To get the best of both worlds, some people record simultaneously to tape and
to an HDD—the HDD gets them editing faster and the tape goes to long-term
storage in the archive. Sony HDV camcorders, for example, can record HDV in-
ternally to a MiniDV cassette and simultaneously output the same HDV signal via
FireWire to a compact HDD, such as the popular FireStore disk recorders made
by Focus Enhancements. Focus Enhancements, incidentally, has collaborated with
JVC, Canon, and Panasonic to tailor 100 GB FireStore disk recorders to their re-
spective HDV and DVCPRO HD camcorder lines (see Fig. 3-10).

As of this writing, optical disc recording is limited mostly to professional cam-
corder systems like Sony’s XDCAM and XDCAM HD (both Blu-ray based) and
the new consumer AVCHD format which uses cheap DVD-R discs. In both cases,
disc drives are integral to the camcorders and play/record decks (although AVCHD
discs are readable in any standard tray-based computer DVD drive).

LONG-TERM STORAGE. For long-term storage, memory cards remain
wildly expensive. While hard drives with their delicate mechanisms are of ques-
tionable long-term archival value, they have found favor as an affordable “bit
bucket” to store project files and media, especially as the cost per gigabyte has
plummeted. The most economical approach is the use of “bare” 3.5-inch drives.
These are ATA (also called IDE) or newer, hot-swappable SATA drives without
fancy cases, power supplies, or FireWire bridges—add-ons that jack up the cost of
individual hard drives. Instead, do-it-yourself filmmakers buy bare drives off the
Internet and mount them in removable enclosures that contain power, data cables,

Excerpt from The Filmmaker's Handbook: a Comprehensive Guide for the Digital Age

(c) Steven Ascher
Click here for more info and to order:
www.westcityfilms.com/handbook.html



http://westcityfilms.com/handbook.html

78 THE FILMMAKER’S HANDBOOK

and a FireWire chipset. Bare drives can be swapped in and out of a single enclosure,
turning 500 GB hard drives into, in effect, big data cartridges.

The latest generation of DVDs for HD recording and playback—Blu-ray and
HD DVD-—may also provide an affordable answer, if not necessarily a fast one. In
this workflow, instead of archiving everything (including all the bad takes as you
generally would with tape) you might store only selected takes. Why? A MiniDV
tape contains 11 GB of digital video while a standard DVD holds only 4.7 GB. You
would need three DVDs to copy one full MiniDV tape. By comparison, a single-
sided, single-layer HD DVD holds 15 GB—the equivalent of about one MiniDV
tape—and a Blu-ray disc, 25 GB—about two MiniDV tapes. Now can you see why
tape remains cost-effective?

And then there’s the new Holographic Versatile Disc (HVD), which uses two lasers
to store 300 GB on the same discs Blu-ray uses—the equivalent of 27 MiniDV
tapes! (Naturally, there’s already a rival format.) HVD promises 40 times the DVD
transfer speed and an eventual 3.9 terabyte capacity. This formatis backed by Pana-
sonic and Fuji Photo (they make media) and is of intense interest to Hollywood be-
cause an entire Digital Cinema feature release might conceivably fit on a single
disc. From a long-term archival perspective, however, there remains one nagging
concern about each one of these recordable disc formats: Like color film, they all
rely on organic dyes that fade due to aging and warm temperatures.

Thinking About Compression and Workflow

See the discussion of compression on p. 20 before reading this.

We've seen that shooting digital video requires processing a lot of digital
data. The more resolution the camera is capable of, the more data you've got to
deal with.

Inside the digital video camera, as signals are sent from the camera’s sensors into
its processing circuits, the resulting component digital video signal is not yet com-
pressed. This is the cleanest, highest-quality form of the picture. But to record un-
compressed video, especially in high definition, requires a lot of storage and an
expensive recorder. On some high-end productions, the budget is large enough to
justify recording uncompressed in order to get the very best picture quality. But on
most productions, uncompressed just isn’t practical, and may not provide much
benefit (that is, depending on how your movie is to be shown, you may not see
much difference between working in uncompressed and using some compression).

As discussed in Chapter 1, different cameras and formats compress the video
different amounts before recording it. Generally speaking, the systems with the
least compression provide the highest quality and are most expensive to work with,
and the systems that use a lot of compression are smaller and more affordable. One
reason manufacturers offer so many different systems is that productions vary con-
siderably in their relative priorities of quality, convenience, and cost. If you can af-
ford it, there are advantages to shooting with as little compression as possible. On
the other hand, a highly compressed system may suit your needs well. As time goes
on and codecs improve, you’ll be able to work at lower data rates (more com-
pressed) without sacrificing quality.

Some cameras may offer various options for compression. If you’re able to work
with an external recorder you may have even more. For example, some affordable
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HDYV cameras record highly compressed HDV within the camera, but can output
full baseband (uncompressed) analog component HD or uncompressed digital HD
via an HD-SDI link or an HDMI cable to a deck or hard drive.

Another variation on this theme is Panasonic’s HVX200 camera, which can
record to both P2 memory cards and MiniDV tapes. The camera will capture high
definition DVCPRO HD (which is somewhat compressed) and DVCPRO50, but
only to the P2 cards. If you want to record to the internal MiniDV tape mecha-
nism, you’re limited to standard definition DV. This is because tape heads capable
of recording at the data rates necessary for HD would have cost more than the
camera.

As you move into postproduction, you have more options about compression. If
you shot in a relatively uncompressed, high-data-rate format and want to edit in
that format, you’ll need a lot of storage and a powerful, relatively expensive editing
system. This can be a particular problem with high definition.

On many productions, to save money and storage, footage is downconverted or
compressed prior to editing. For example, HD tapes might be down-resed to stan-
dard definition DVCAM to allow an offline edit on an inexpensive DV editing sys-
tem. After the editing decisions are made in the offline, you finish on an HD online
system. One disadvantage of this particular workflow is that while you’re offline
editing you won’t be able to see the image in its full resolution. Alternatively, you
could offline with a compressed HD codec.

In another type of postproduction workflow, camera footage is decompressed be-
fore editing (making the files Jarger). Since HDV compression can create issues in
editing and effects, some filmmakers prefer to decompress it or transcode to a less
compressed codec like DVCPRO HD or ProRes 422 prior to editing.

In finishing your project, you'll face yet more considerations about what format
to create the master in, and how to manage up- or down-conversions from that
master for distribution. See Chapter 14 for more on editing and finishing issues.

Workflow decisions about compression through the production chain have a
whole array of pros and cons that you can best evaluate by talking with people in
both production and postproduction and doing research on the Internet.

THE IMPORTANCE OF SOUND

In filmmaking, sound quality is often more important than picture quality. This may
seem counterintuitive, but you can test it yourself. First watch a scene that’s well lit
and in focus but has distant, scratchy, rumbling sound with dialogue that’s hard to
understand. Then watch a scene that’s very underexposed and maybe a little out of
focus, but has pristine audio with crystal-clear voices. After a minute or two, the
first scene becomes truly irritating; the second one, though not ideal, is at least
watchable.

On many productions a misguided priority is placed on image over sound.
For example, the director of photography may be given hours to light the set;
then, at the last minute, the sound recordist is told to slide a microphone in wher-
ever there’s room—as long as it doesn’t cast any shadows. Or, a filmmaker may
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