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Preface

Over the past decade, television production and broadcasting have been moving from analog to digital. The analog method, which transmits sounds and pictures through continuous wavelike signals or pulses of varying intensity, is being replaced by digital capture and transmission in which sounds and images are converted into groups of binary code (ones and zeros). This transition is both complex and clouded. Materials collected or generated for a television show may consist of a great threaded mesh of digital and analog components, so tightly bound that, at any point in their life cycle, one may serve as a surrogate for another. What is analog today could be digital tomorrow. What is digital today may be stored as analog.

A look at the life cycle of a “production object” reveals myriad routes from the capture of the moving image to the airing of the broadcast. Footage is shot in a studio or on location and makes its way into a video editing system. If the source material is analog, a digital capture card converts the analog information into digital signals. Stills may be scanned from photographs and illustrations, then manipulated with software. What starts as a static image can end up as animation. A slow pan across a Civil War battlefield, a zoom into Mary Lincoln’s eyes—these become simulated camera movements, and the digital object that began as a JPEG (Joint Photographic Experts Group) or TIFF (Tag Image File Format) becomes an MPEG (Motion Picture Experts Group) video file. Sound or audio tracks are also treated as distinctive elements in a television production. Whether it is background music, a voice-over, or the sound of water dripping, audio tracks must be maintained both as parts of the completed program and as entities unto themselves. The very same audio information might exist as a WAV file and be packaged within an MPEG. In addition to materials that have clear analog sources, some materials may be created on desktop machines by teams of artists, designers, and computer programmers using a wide range of off-the-shelf software. A program logo, for example, may begin life as a Photoshop bitmap. It may then be transformed into an Illustrator vector graphic. This vector graphic may be imported into another application, rendered as a three-dimensional moving object, and incorporated into a show. The very concept of a “finished program” is debatable. We have already witnessed the rising popularity of digital video disc (DVD) feature film “extras”: outtakes, cut segments, director’s cuts, and alternative endings.

Considering that an audience may see as little as 5 percent of the original footage shot for any given broadcast, there is an enormous long-term potential market in providing them some leftovers. What remains to be explored is the full value of the original source materials for nonfiction productions: unedited interviews or other documentary footage that lends itself to new interpretations as events unfold. We cannot predict the educational or entertainment value that audiences will derive from production materials, but current trends indicate that there is wisdom in saving it all. Radio and television broadcasting has been a major influence in shaping the political, social, cultural, and economic trends of the twentieth century. Broadcasting has heightened citizen awareness of our global community and its diversity. The broadcast industry’s recordings and related production materials are primary sources for the study of history and culture. The media mirror the world; they also change our perceptions of the world and draw us into it. Television “is not just a new way of doing old things but a radically different way of seeing and interpreting the world” Commercial and public broadcasting stations and other collecting institutions have developed their selection criteria on the basis of their institutional needs and missions. But for any collecting institution, the preservation commitment, whether for digital or analog materials, is staggering in cost and maintenance. The time has come to encourage and explore the concept of regional and national planning for the preservation of broadcast television programming.

This book is designed to introduce learners to every genre of TV journalism – news, documentaries, interviews and entertainment shows. The book trains them to ‘identify’ news, to ask the right questions, to think ‘visually’, to script, to use voice and speech for greater impact and the importance of body language.

—Editor
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Chapter 1: New Innovations in TV Production

Digital SLR Cameras

The digital SLR camera is ‘one of the most dramatic things to happen in the history of video.’ Vincent Laforet, former Pulitzer Prize-winning New York Times staff photographer, now producing his own videos with digital SLR cameras.

Question: are the cameras below still cameras or a HDTV video cameras?

Answer: Both.

These cameras can produce both high quality still photos and high-definition (HDTV) video.

They are the first of this new generation of SLR cameras that have advantages that you don’t have with typical camcorders.

Those who have used digital and 35mm SLRs know that this shape is easy to stabilize against your face — plus it’s much easier to carry than a full-size camcorder, not to mention being much less conspicuous for covering news. (The mic can be removed, making the camera appear identical to a standard SLR.). Successfully shooting professional video with one of these cameras involves special considerations, which are covered here.

The Reemergence of 3D

For decades attempts have been made to introduce a practical system of three-dimensional (3D) film and video. Over the years nearly 100 feature films have included 3D versions. We seem to have reached that point with film with 3D features such as Jonas Brothers-The 3D Concert, Beowulf, and Monsters and Aliens becoming popular box office films in 2008 and 2009. Judging from the number of 3D video cameras and 3D display systems at the 2009 National Association of Broadcasters Convention (where new innovations are traditionally introduced) many manufactures feel that we are on the threshold of practical 3D video. (Actually, over the years, television stations such as KTLA in Los Angeles have produced and aired a number of shows in 3D.) The main problem at this point is the number incompatible equipment approaches and the fact that special glasses have to normally be used to see the 3D image. However, some video displays now show 3D images without the need for glasses.

There are still some major equipment compatibility issues to overcome, but, as in the case of HDTV, once the public sees the dramatic difference these images represent, the demand may spur the move to 3D video.

Cell Phone Cameras

A new generation of cell phones with 5-megapixel cameras and high-quality, auto-focusing lenses will soon eliminate the need to carry both a cell phone and a consumer-quality digital still camera. SLR video camera and cell phone innovations are discussed in more detail in this technical addendum.

Ultra High-Definition Formats

Although by 2006, HDTV had just gotten a foothold in homes, by that time manufactures had developed cameras with much higher resolutions. A popular example of the ultra high-definition cameras is “The Red One” or RED from the Red Digital Cinema Camera Company. Although HDTV is one application for these ultra high-definition cameras, they are also replacing film in motion pictures and in episodic TV — areas that for decades have been centreed on film technology.

Instead of using the 2/3 inch chip that’s common to most professional video cameras, these ultra high-definition cameras use a chip with an image area many times greater — roughly the size of a 35mm motion picture image. In fact, adaptors are available to use the popular Nikon and Canon 35mm lenses.

High Definition Resolution Comparison

By 2008, several ultra high-definition cameras had appeared, including “The Red One” or RED. Although the resolution of this video camera far exceeded professional HDTV cameras this camera was priced about the same. Because of its superior resolution, it further encroached on the dominance of 35-mm film in theatrical (“Hollywood”) motion picture production. The high resolution of this camera (up to 5K) meant that post-production houses had to revamp their equipment to accommodate the camera’s capability.

Film vs. Videotape

Which is better: film or videotape?”

The fact is, each is superior in a number of ways; it depends on your needs. At the same time we need to acknowledge the fact that much of the information about the “inferiority of video” is no longer valid. Even so, old beliefs persist. First, let’s look first at the advantages of film.

Advantages of Film

The TV Production modules concentrate on television, so here we tend to emphasize the advantages of video. Even so, film has some advantages. After more than 100 years of film production, a rich and highly sophisticated tradition has grown up around film. Unlike video production where newcomers may quickly find themselves functioning as camerapersons and even in some cases as directors, the feature film tradition typically involves long, highly competitive apprenticeships. Less motivated people tend to drop out in favour of those who are more talented, persistent, and dedicated. Because of rich heritage of film, the production and postproduction processes have not suffered from a lack of talent or supporting industries. In Southern California alone there are thousands of companies that specialize in various aspects of film production.

We have a big industry and a lot of vested interests, and it takes a long time to adapt.... I don’t think we will be doing much of anything on film very soon; most of the things that used to be the advantages of film are gone.-Dean Delvin, Director of Photography Comparing the closing credits of a major film feature with those of a typical video production provides some measure of the differences that still exist between the two media. (Try sitting through the closing credits of Pearl Harbor or Ratatouille!)

For decades, film has enjoyed rather consistent worldwide standards. A 16mm film can be broadcast on any of world’s broadcast systems, regardless of the broadcast standard, and a 35mm film can be shown in almost any theatre in the world. Video, on the other hand, has not only progressed through numerous tape formats, but there are now a half-dozen incompatible broadcast standards being used in various parts of the world. For producers with an eye on international distribution, film has for decades been the obvious choice. The line between the two production approaches has now become a bit blurry. Today, many productions start out on film, and using a DI (Digital Intermediate) step the film is immediately transferred to video for subsequent postproduction work. Assuming that the production has to end up on film, the video is then converted back to film as a final step. But as theatres continue to convert to digital projectors, this “final step” is no longer necessary in many theatres.

Relative Equipment Durability

It is commonly assumed that film equipment is more durable than digital video equipment — primarily because film cameras are mechanically much simpler. Although this may be true, professional video equipment—especially with the new solid-state recording media— is now being successfully used under the most extreme conditions.

However, when stored and used in extreme temperatures, colour film stock will suffer problems such as colour shifts.

Technical Quality Compared

It is commonly believed that the quality of 35mm motion picture film as viewed on television is better than video. If we are talking about the artistic differences, then film may still have an advantage for the historical reasons we’ve noted. Although artistic differences between film and videotape are difficult to measure, purely technical differences are not. This brings us to the following statement.

If production conditions are controlled and if comparisons are made solely on the basis of sharpness and colour fidelity, the best 35mm film will be slightly inferior to the best video, assuming the latest professional-quality video equipment is used and the final result is broadcast.

As controversial as this statement might be with some film people, the reason becomes obvious when the production process for each medium is traced. First, it is important to realize that if a signal from a video camera is recorded on the highest-quality process, no discernible difference will be noted between the picture coming from the camera and the picture that is later electronically reproduced. With film intended for broadcast the process is far more complex.

First the image is recorded on negative film. Typically, the original negative film is then used to make a master positive, or intermediate print. From the master positive a “dupe’’ (duplicate) negative is created; and from that a positive release print is made. This adds up to a minimum of three generations. At each step things happen: colour and quality variations are introduced by film emulsions and processing, there is a general optical degradation of the image, and the inevitable accumulation of dirt and scratches on the film surface starts. After all of these steps, the film release print is projected into a video camera to convert it to an electronic signal, which is where the video signal started out in the first place.

There is also this: Unlike video, film is based in a mechanical process. As the film goes through the gate of a camera and projector there is the inevitable loss of perfect registration. This is easy to see when you sit close to a large motion picture screen the note ever-so-slight variations in the placement of sharp (primarily) horizontal lines. This is often referred to as judder, and it results in a slight blurring of projected film images. To understand more of the film-video sharpness difference we must bear several other factors in mind. Film is theoretically capable of resolving several times more detail than standard video. But, since it looses much of its sharpness in its route from film camera to television camera, when the film is converted to video electronic image enhancement is routinely used to restore lost sharpness. Although image enhancement sharpens the overall look of the film image, once lost, subtle details cannot be enhanced back into existence.

At the same time video is becoming capable of resolving ever-greater levels of fine detail. Eastman Kodak has announced a CCD chip capable of holding 16,777,216 bytes per square inch, which is double the resolution of standard 35mm film. But the sharpness of video isn’t necessarily a plus. Many people think the slightly softer look of film is actually one of its advantages. For one thing, the soft ambiance surrounding the film image is subconsciously if not consciously associated with “Hollywood film making.’’

There are also subtle tonal and colour changes with film, which, while not representing the true values of the original subject matter, are subconsciously associated with film and it’s historical heritage.

At the same time, the slightly sharper image of video is associated with news and the live coverage of events, subject matter that is very much in contrast to the normal fare of feature films.

Coping with Brightness Ranges

Until recently, video cameras simply could not handle the brightness range of film. If film exposure is carefully controlled, a bright window in the background of a scene, for example, will not adversely affect the reproduction of surrounding tones. As a result of early experience with professional tube-based video cameras, many producers concluded that film had a major advantage over video. And, at that point, it clearly did. But times have changed. One video camera (the Phantom 65) demonstrated at the 2008 NAB convention can handle a 10,000,00:1 contrast ratio — or 23 f-stops of exposure latitude in the same scene. In a demonstration the camera was able to clearly see the burning a filament in a clear lit 500-watt bulb and, at the same time, reproduce background objects. As we note here “The Red One” video camera from the Red Digital Cinema Camera Company has a resolution of 5,000K, exceeding the best broadcast HDTV.

Other digital cameras being used in production are Sony’s F35 and F23, Panavision’s Genesis, and Arri’s Arriflex D—21. This graphic shows the relative pixel resolution of several ultra-high definition formats. There is also a less obvious difference between film and video. With NTSC television the film-to-video conversion process requires some technical “fancy footwork” that results in the introduction of almost subliminal effects associated with the film image on TV.

NTSC video is transmitted at 30 frames per-second and the frame rate for film is 24 per-second. Because there is no nice, neat math associated with dividing 30 by 24, the only way to make the conversion is to regularly scan some film frames twice.

This results in a subtle high-speed jitter, a type of artifact that has become associated (if only subconsciously) with the film image on TV. With the SECAM and PAL broadcast standards used in non-NTSC countries the conversion process is easier. Both of these video systems operate at 25 frames per-second-very close to the 24 fps used in film. The 1 fps difference is almost impossible to detect, so adjusting the film camera or projector rate to 25 fps is a common solution.

DI-the Intermediate Digital Step

By 2005, major motion pictures were using the advantages of digital imaging (DI) as an intermediate step between the colour negative film shot in the camera and the final release print copied for use within theatres. Scanning the film into digital form provides much more control over colour correction and artistic colour changes. Of course once in digital form special effects with video are much easier and less expensive than with film.

Uncompressed Video

One of the quality compromises involved in HDTV has been the need to compress the signal. However, as the cost of digital recording and storage has decreased we are seeing some production facilities move to uncompressed (4:4:4, 10 bit) video recording and editing. Silence Becomes You, released in 2005, was billed as the world’s first uncompressed 4:4:4 feature production—shot with a video camera and later converted to film. Once this approach is more widely adopted, we’ll see a major jump in image quality and post-production speed and economy, making the switch to HDTV even more attractive.

Digital Cinema

So-called digital cinema or e-cinema (electronic cinematography) is rapidly gaining ground, especially since it is becoming almost impossible for most theatre patrons to distinguish between it and film. E-cinema is now preferred by many independent “filmmakers,” and major “film” competitions now have more entries on video than on film. The major weakness in the move to digital cinema has been with projectors. But, the latest generation is based on projector imagers with a 4-megapixel resolution—twice that of the previous generation of projectors. The detail possible with these projectors exceeds that of 35mm film projection. Now the major stumbling block for digital cinema is the great initial investment in equipment—the projector and the associated computer. However, once this investment is made, major savings can be realized.

Directors of Photography in film often resist moving to video equipment because “everything is different.” It can take decades to move up to a Director of Photography position, and old habits and patterns of thinking are difficult to break. For this reason, video camera manufactures have made some of their cameras resemble the operation of film cameras. The video camera shown here uses standard 35mm motion picture lenses.

This means that directors of (film) photography do not have to abandon all that they have learned about the lenses.

Previously, we mentioned the almost subliminal effect that the NTSC film-to-video process creates. To make video look even more like film, even this “double-step” effect (resulting from the extra film fields being regularly added) can be electronically created. In fact everything, right down to electronically-generated random specks of “dust” can be added to the video image! (For a time — and for questionable reasons — video was being made to look like film — bad film, in fact, — by adding a host of electronic scratches, dirt, and even flash frames.) This extreme step aside, the first practical step used in creating a “film look” with video is through the use of filters. This link lists filters that are often used to make video look like film (if that’s your goal).

Film also can have a more saturated colour appearance. With sophisticated video equipment this can be simulated by adjusting the colour curves in a sophisticated video editor. This can also be addressed in post-production by channeling video through computer programs such as Photoshop CS3, After Effects, or Chroma Match. By softening the image to smudge the digital grid of video, and reducing the contrast, you can take additional steps to make video look like film.

Of course, the question is why would you want to degrade the quality of one medium to match another?

Possibly it’s a matter of what people get used to. When people first heard high-fidelity audio, they didn’t like it. After listening to music and voice for decades on low quality radio and phonograph speakers, they had become used to this as “the standard” in audio quality, and anything else—even something much better—didn’t sound right.

Single-Camera, Multiple-Camera

Production Differences

Purely technical considerations aside, the primary underlying difference between film and video lies in the way it’s shot. Film is normally shot in a single-camera style, and video is normally shot in the studio using a multiple-camera production approach.

In film each scene can be carefully set up, staged, lit, rehearsed, and shot. Generally, a number of takes are made of each scene and the best one is edited into the final production. As they strive for perfection in today’s high-budget feature film productions, some directors re-shoot scenes many times before they are satisfied. (Possibly the record is held by one well-known film director who reportedly shot the same scene 87 times.)

Quite in contrast, video is generally shot with several cameras covering several angles simultaneously. Instead of lighting being optimized for one camera angle, it must hold up for three or more camera angles at the same time. This means that it’s generally lit in a rather flat manner, which sacrifices dimension and form. And, with the exception of single-camera production, multiple takes in video are not the rule.

Film and Videotape Costs

The minute-for-minute cost of 16mm and 35mm film and processing is hundreds of times more than the cost of broadcast-quality video recording. And, unlike film, tape is reusable, which results in even greater savings. Offsetting the savings with video is the initial cost of video equipment. Depending on levels of sophistication, the initial investment in video production and postproduction equipment can easily be ten times the cost of film equipment.

The cost of maintaining professional videotape equipment is also greater — although this is changing with the adoption of computer disk and solid-state recording. On the other hand, there is a substantial cost savings in using video for postproduction (special effects, editing, etc.). As we’ve noted, for these and other reasons film productions intended for television are routinely transferred to videotape. This transfer can take place as soon as the film comes out of the film processor. Reversal of the negative film to a positive image, complete with needed colour correction, can be done electronically as the film is being transferred to videotape or computer disk. From this point on all editing and special effects are done by the video process. The negative film is then locked away in a film vault and kept in perfect condition.

Even for film productions intended for theatrical release, major time and cost savings can be realized by transferring the film to videotape for editing. Once edited, the videotape is then used as a “blueprint’’ for editing the film.

Will Video Replace Film?

So will video or digital imaging soon replace film for primetime TV production?

Yes, eventually, just as it will eventually replace film in motion picture work. The move is well underway in both areas. Aesthetic issues aside, the transition is being driven by pure economics. In 2009, the majority production done for TV was shot digitally.

Digital-S (D-9)

Digital-S, was designed as a professional upgrade to S-VHS. When the standard was officially accepted by the SMPTE standards committee to become the D-9 format, it found its way into professional applications. D-9 has a pre-read function that incorporates the simultaneous use of separate record and playback heads. This makes it possible to see the recorded signal a split-second after it’s recorded.

In addition, pre-read enables users to playback a signal and add titles or effects, and immediately record the combined effect. Some users can assemble an A/B roll interview “on the fly” with only two D-9 machines, thus eliminating normal editing procedures.

Disk-Based Recording

We introduced the concept of camcorders that record on computer hard drives in the last module. However, at the professional level a number of additional features are incorporated into these machines. One model, introduced in mid-2003, allows you to record two channels of video and audio, while simultaneously playing back two channels. This makes it possible to do basic editing “in the camera,” with an almost instant access to the scenes.

Video Recorder Operations

For the first part of this discussion we’ll assume you are using videotape, even though, as we’ve noted, more and more video recorders are now using solid-state memory or disks. Video recorders have five basic functions: play, record, stop, rewind, fast-forward, and pause. To record on some machines the record button has to be held down before pressing the play button. On others you simply press the record buttons. In either case you will probably see a red light come on — a kind of universal indicator that the machine is in the record mode. Since the recording process erases previously recorded material, make sure there is nothing on it you want to keep.

Stories From Real Life

One desperate and despondent husband wrote us recently saying that he had accidentally recorded a football game over the video of his recent wedding. He asked was there anything he could do. In addition to telling him about the record lockout function on videotape cartridges, we advise him to consider being especially kind to his wife for quite a while! Although the stop mode disengages the tape from the head, the pause button allows the tape to stay in contact with the spinning video heads, ready for an instant start in either the record or playback modes. This can create a problem. If left in pause too long, the video heads will wear away the recording surface of the tape. This can damage the tape resulting in video noise and the dropouts we illustrated at the end of the last module.

This can also result in head clog where the microscopic gap in the video heads of an analog machine is clogged with any kind of foreign matter. To help avoid this problem, most of today’s VCRs will automatically shut down after being left in pause for a few minutes. When there is head clog, you will see a snowy picture. If things get even worse, you will see a full-blown “snowstorm” take over and the picture will roll, break up, and disappear.

“Playing” a head cleaning tape for about five seconds may solve the problem. If it doesn’t, you may have to get a technician to clean the heads with a special solution.

Some machines have self-cleaning heads, which routinely (and somewhat superficially) clean the heads during normal VCR operations. This will generally take care of minor head clog problems. As we’ve noted, a few tape machines have confidence heads with the pre-read function. These machines are able to play back the recorded signal a fraction of a second after it has been recorded. Without confidence heads the operator can only monitor the video from the camera.

Spot-Checking a Tape

Because dropouts or head clog may not be discovered until the tape is played back, tapes should be spot checked (checked at various spots) after an important recordings.

Spot checks are done by stopping the tape at the end of the recording, rewinding a meter or two (five or so feet) and checking the last seconds of the tape; then rewinding the tape to about the midpoint and checking again; and, finally, rewinding the tape to the beginning and checking the first five or ten seconds of the recording.

Although some people will only check the end of the recording, sometimes head clog problems that develop earlier in a recording will clear up toward the end — a problem you wouldn’t know about if you only checked the last few seconds.

During spot checks you should look for:

•   absolute image stability (no horizontal jitter or vertical flutter or roll)

•   the presence of dropouts and video noise

•   general video sharpness and quality

•   audio clarity.

If you do find minor dropout problems and you can’t redo the segment, an electronic dropout compensator may be able to unobtrusively fill in missing data as the tape is edited or copied.

VCR Adjustments

Although the following differ between machines — especially between digital and analog machines — the skew control found on some VCR’s controls videotape tension. This affects the length of the video tracks as they are “read” (played back) from the videotape. Improper skew adjustment is indicated by flagging, or a bending and wavering of vertical lines at the top of the video frame. Most skew controls have a centre “indent” position that indicates a normal setting. Tapes that have been played many times, stretched, or subjected to high temperatures may require new skew settings. A more common control is the tracking control that affects the VCR’s ability to precisely (and generally automatically) align the heads with the narrow video tracks recorded on the tape. As with skew, the tracking control is only used to correct problems during playback.

On most videotape formats tracking errors show up in the form of a horizontal band of video noise. In severe cases there will be a total breakup of the picture. Some VCRs have tracking level meters that represent a readout of the strength of the video signal. If automatic tracking fails or is not present and the video level falls below the optimum level indicated on the meter, the tracking control should be adjusted for maximum signal strength.

You may find that a tape has a tracking level that’s too low to provide a stable playback. Since VCRs differ, playing the tape on a different machine may help. At least it’s worth a try.

Care and Handling of Videotape

Packing the Tape

Videotape can shed microscopic particles during use. These particles can gradually fill in the gap in the record-playback heads resulting in head clog and increased head and tape wear. A procedure called packing the tape is often recommended before a videotape is used for the first time. This involves fast-forwarding the tape to the end and then rewinding the tape again to the beginning. It accomplishes two things.

•   variations in tape position and tension that can cause recording problems will be minimized

•   any loose particles on the tape’s surface may drop away before getting lodged in the record-playback heads.

This procedure is also recommended at intervals when the tapes are in long-term storage, which brings us to....

Videotape Storage

How permanent is the data recorded on a videotape? We don’t know. It hasn’t been around long enough, and we haven’t stuck to the same tape formats long enough to know if it will last 15 or 50 years. Tests have been run on metal particle tape (used in the D-1 through D-6 formats, plus DVCPRO and DVCAM) to try to determine how stable it is over time. The tape was found to resist electromagnetic loss and damage for at least 15 years if consistently stored at 25°C (77°F) at 50 percent relative humidity. A more practical recommended range for tape storage is a consistent temperature of between 15 and 25°C (59-77°F) at a relative humidity between 40 and 60 percent. Fortunately, this ends up being a desirable living environment for both human beings and videotape.

However, if the temperature or humidity rise significantly above these levels, damage can occur. Some videotapes have been destroyed in less than one hour when stored at 75°C (180°F). A cassette sitting in the sun in a closed car during the summer can reach that temperature.

Magnetic Damage

Material on videotapes is often intentionally erased or degaussed with a strong magnetic field before use. By using a videotape degausser, you can be sure that the previously recorded material — especially if it has been on the tape for an extended period of time — is entirely erased before the tape is reused. (Over time, the magnetic image on the tape tends to become harder to erase.)

At the same time, the information on the tape can be accidentally damaged or destroyed by putting it near a magnetic field. More than one person (including the author) has thoughtlessly laid a video or audiotape down on top of an audio speaker or another piece of equipment, only to find that afterwards the content was unusable.

The Time-Base Corrector

Finally, we need to mention, and even pay tribute to, a “little black box” that revolutionized video recording and originally made electronic newsgathering possible. Every second a television system must precisely scan more than 15,000 lines for standard NTSC television and more than 35,000 lines for HDTV. Fluctuations in the timing pulses (sync) that control the start and stop points of each of these lines will result in unstable (jumpy) video or serrated (jagged) edges on vertical lines. If things get really bad, there will be a complete loss of video.

This timing precision is relatively easy to maintain with purely electronic circuitry. However, once mechanical devices such as tape transport mechanisms are introduced, fluctuations invariably arise. Left uncorrected, these variations create picture instability that gets worse each time the recording-playback process is repeated. You can quickly end up with no picture at all. Until the development of the TBC (time-base corrector), only large, expensive cameras and tape machines could meet broadcast requirements for time-base stability. This meant that there was no such thing as portable broadcast-quality video equipment.

The invention of the TBC made it possible to take small cameras and recorders to the scene of news stories and either tape or broadcast the stories “live.” Before that, it took several engineers, a few days notice, and an 18-wheeler loaded with equipment to do a major broadcast — which meant there weren’t many remote broadcasts.

Although TBCs can be stand-alone (separate) units, today professional video recording equipment commonly has TBC circuitry built in.

Continuity Editing

Editing is the creative force of filmic reality... and the foundation of film art.-V.I. Pudovkin, 1915

You will note that the above statement was made in 1915. Since that time editing has become even more important. Editing establishes the structure and content of the production along with the production’s overall mood, intensity, and tempo. In this series of modules on editing we’ll start with the most logical and useful approach: continuity editing. Continuity editing refers to arranging the sequence of shots to suggest a progression of events.

Given the same shots, an editor can suggest many different scenarios. Consider just these two shots.

•   a man glancing up in surprise

•   another man pulling a gun and firing toward the camera.

In this order it appears that the first man was shot. However, if you reverse the order of these two scenes, the first man is watching a shooting.

Let’s look at what we can do with just three shots.

1.   people jumping from a car

2.   the car on fire

3.   an explosion.

1-2-3- In the 1-2-3 sequence shown the shots suggest that people are jumping from a car seconds before it catches fire and explodes.

3-2-1-A 3-2-1 order suggests that there is an explosion and then the car bursts into flames; and, as a result, the people have to jump out.

2-3-1-In a 2-3-1 sequence people jump from the car after a fire causes an explosion.

2-1-3-If the sequence is changed to 2-1-3, it appears that as a result of a fire passengers jump out of the car just in time to escape a devastating explosion.

Three shots; four very different meanings!

When hundreds of scenes and takes of scenes are available to an editor, which is normally the case in dramatic productions, the editor has tremendous control over the basic continuity and message of the production.

Changing Expected Continuity

Continuity editing primarily suggests guiding an audience through a sequence of events, and, in the process, showing them what they want to see when they want to see it. In the end, you’ve told a story or logically traced a series of events to their conclusion.

In dramatic television good editors sometimes break from the expected to achieve a dramatic effect. Unfulfilled expectations can be used to create audience tension. Let’s take this simple shot sequence:

•   A man is working at his desk late at night.

•   There is a knock at the door.

•   The man behind the desk routinely calls out, “Come in.”

•   After looking up, the calm expression on the man’s face dramatically changes to alarm.

Why? We don’t know. Where is the shot of who or what just came in? What happens if we don’t cut to that expected shot? The audience is then just left hanging with curiosity and apprehension — or, depending on how it’s handled, with frustration and resentment. Here’s an example of the latter. In a story about the changes in the U.S. $100 bill a treasury spokesperson spends considerable time giving specific details on the changes that were necessary to foil counterfeiting. Let’s assume that the whole time all we see is a two-shot of the men carefully examining one of the new $100 bills. Obviously, we would want to see a close-up of the bill so we can see the changes they’re talking about. If there is no such shot, we feel frustrated.

So, unless you want to leave your audience hanging for momentary dramatic effect, always keep in mind what you think the audience expects to see at any given moment. If you do, your edit decision list (sequence of edits) will largely write itself. In news and documentary work the more logically your can present events (without extraneous material) the less room there will be for misunderstanding or frustration. In these types of productions you want to be as clear and concrete as possible. (However, in dramatic production it’s sometimes desirable to leave some things open to interpretation.)

Acceleration Editing

In film and video production time is routinely condensed and expanded. For example, let’s say you want to tell the story of a young woman going out on an important date.

The process of just watching her pick out clothes from her closet, taking shower, drying her hair, doing her nails, putting on her clothes and make-up, checking the whole effect in a mirror, making any necessary adjustments, and then driving to some prearranged place could take 90 minutes. That’s the total time devoted to most feature films — and the interesting part hasn’t even started yet!

Very early in the film business audiences were taught to assume things not shown. For example, the 90 minutes or so it took the woman to meet her date could be shown in 19 seconds.

•   a shot of her concluding a conversation on the phone and moving quickly out of the frame (3 seconds)

•   a quick shot of her pulling clothes out of her closet (2 seconds)

•   a shot of her through a steamy shower door (2 seconds)

•   a couple shots of her blow-drying her hair (4 seconds)

•   a quick shot of her heading out the front door. (2 seconds)

•   one or two shots of her driving (4 seconds)

•   and finally, a shot of her pulling up in front of the prearrangedmeeting place (2 seconds).

Or how about this:

•   A shot of her hanging up the phone, jumping up and moving out of frame.

•   A shot of her arriving at the agreed upon place.

Expanding Time

Occasionally, an editor or director will want to drag out a happening beyond the actual time represented.

Unaware of the bomb, the people continue their banal conversations. Closer shots of the bomb are then intercut with the guests laughing and enjoying dinner. The intercutting continues (and speeds up) until the bomb finally blows the dinner party to bits. The latter version understandably creates far more of an emotional impact.

Causality

Often, a part of continuity editing is to suggest or explain cause. A good script (enhanced by good editing) suggests or explains why things happen. For example, in a dramatic production it would seem strange to cut to a shot of someone answering the phone unless we had heard the phone ring. A ringing phone brings about a response; the phone is answered. We may see a female corpse on the living room floor during the first five minutes of a dramatic film, but not know who killed her or why until 90 minutes later.

In this Case Effect Precedes Cause

Although strict continuity editing would dictate that we present events in a logical sequence, it would make a more interesting story — one that would be more likely to hold an audience — if we present the result first and reveal the cause gradually over time. Is this not the approach of almost every crime story?

Sometimes we Assume Cause

If we are shown a shot of someone with all the signs of being drunk (effect), we can probably safely assume they have been drinking (cause). If we see a shot of someone attempting a difficult feat on skis for the first time, followed by a shot of them arriving back home with one leg in a cast, we assume that things didn’t quite work out.

Let’s go back to the corpse on the living room floor. Knowing that the husband did it may not be enough (maybe for the police, but not for most viewers). In causality there is also the question of why. This brings up motivation.

Motivation

Under motivation, we can assume any one of the age-old motives, including money, jealousy and revenge. But, even knowing that the motive was revenge may not be enough for a well thought-out, satisfying production. Revenge must have a cause. To provide that answer we may have to take the viewer back to incidents in the past. We could show a woman with a lover. We could then see suspicion, jealousy, resentment, and anger building in her husband. Finally, we could see that these negative emotions could no longer be restrained. Now we understand. We’ve been shown effect, cause, and motivation. Editors must perceive the dynamics of these cause-and-effect relationships to skillfully handle them. They must also have an understanding of human psychology so that they can portray feelings and events realistically. How many serious dramatic productions have you seen where actions and reactions just don’t seem to be realistic? Does this not take away from the credibility of the production?

Writers and directors also know they shouldn’t reveal answers (motivations) too quickly. In a good mystery we will probably try to hold our audience by leading them through critical developments in a step-by-step fashion.

Continuity Techniques

While holding to the basic continuity of a story, an editor can enhance the look of a production by adding insert shots and cutaway. We introduced these previously, but now let’s look at these from the standpoint of editing.

Insert Shots

An insert shot is a close-up of something that exists within the basic scene. The latter is typically visible within the establishing or wide shot. Insert shots add needed information, information that wouldn’t otherwise be immediately visible or clear. In our earlier example of the new $100 bill, an ECU (extreme close-up) of the bill that was being discussed would be an insert shot.

Cutaways

Unlike insert shots that show significant aspects of the overall scene in close-up, cutaways cut away from the main scene or action to add related material.

Here, we cut away from a shot of a man glancing down a mine shaft to man already at a lower level. During a parade, we might cut away from the parade to a shot of people watching from a nearby rooftop or a child in a stroller sleeping through the commotion. In the editing process we have to rely on regular insert shots and cutaways to effectively present the elements of a story. We can only hope that whoever shot the original footage (which might be you) had enough production savvy to include them.

Relational Editing

Many years ago, the Russian filmmakers Pudovkin and Kuleshov conducted an experiment in which they juxtaposed various scenes with a shot of a man sitting motionless and totally expressionless in a chair. The scenes included a close-up of a bowl of soup, a shot of a coffin containing a female corpse, and a shot of a little girl playing. To an audience viewing the edited film, the man suddenly became involved in these scenes.

When the shot of the man was placed next to the shot of the coffin, the audience thought that the actor showed deep sorrow. When it was placed next to the close-up of the food, the audience perceived hunger in his face; and when it was associated with the shot of the little girl, the audience saw the actor as experiencing parental pride. Thus, one of the most important tenets of editing was experimentally established: the human tendency to try to establish a relationship between a series of scenes. In relational editing, scenes that by themselves seem not to be related take on a cause-effect significance when edited together in a sequence.

If this scene were followed by a shot of a car pulling up to the curb, we would naturally assume that the woman would go over to the car and get it. If it’s followed by a shot of a woman some distance away pushing a stroller along a sidewalk, we’d assume something quite different. To follow this shot with the photo of the students in the library shown at the beginning of this module would probably not make much sense. Thus, in relational editing we expect to see scenes come together in a logical sequence to tell a story. It’s easy — and generally even desirable — to combine continuity and relational editing.

Remember the scenario in the last module of the woman who was apparently murdered by her husband? What if we preceded the shot of the corpse on the living room floor with shots that included the woman covertly cleaning out large sums of money from a home safe as her husband entered to catch her? Is a relationship between these events suggested? Do we then have a clue as to what might have happened? When it comes to the next topic, thematic editing, these fundamental concepts change.

Thematic Editing

In thematic editing, also referred to as montage editing, images are edited together based only on a central theme. In contrast to most types of editing, thematic editing is not designed to tell a story by developing an idea in a logical sequence. In a more general sense, thematic editing refers to (as they say in the textbooks) a rapid, impressionistic sequence of disconnected scenes designed to communicate feelings or experiences. This type of editing is often used in music videos, commercials, and film trailers (promotional clips).

The intent is not to trace a story line, but to simply communicate action, excitement, danger, or even the “good times” we often see depicted in commercials. From continuity, relational, and montage editing we now move to a technique for enriching editing and stories by adding extra “layers.”

Parallel Cutting

Early films used to follow just one story line — generally, with the hero in almost every scene. Today, we would find this simplistic story structure rather boring. Afternoon soap operas, sitcoms, and dramatic productions typically have two or more stories taking place at the same time. The multiple story lines could be as simple as intercutting between the husband who murdered his wife in the previous scenario and the simultaneous work of the police as they try to convict him. This is referred to as parallel action. When the segments are cut together to follow the multiple (different) story lines, it’s referred to as parallel cutting. By cutting back and forth between two or more mini-stories within the overall story, production pace can be varied and overall interest heightened. And, if the characters or situation in one story don’t hold your attention, possibly the characters or situations in one of the other storylines will. Today’s dramas typically have eight or ten major characters, and although intertwined with the main drama, each has their own continuing story.

Solving Continuity Problems

As we’ve noted, audiences have learned to accept the technique of cutting out extraneous footage to keep a story moving. Strictly speaking, these are discontinuities in the action.

While some discontinuities in action are expected and understood, some are not. When edits end up being confusing or unsettling, they are called jump cuts. If you are very observant you’ll notice that many films and weekly television series provide good examples of minor continuity jumps in the action. Here are some examples:

•   A two-shot of a couple talking on a dock will show their hair blowing gently in the breeze, but in an immediate close-up of one of them, the wind has inexplicably stopped blowing.

•   A close-up of an actress may show her laughing, but in an immediate cut to a master shot we see that she is not even smiling.

•   A man is walking with his arm around the waist of his girlfriend, but an immediate cut to another angle suddenly shows that his arm is around her shoulder.

These problems are primarily due to shooting in single-camera, film-style, where a significant period of time can elapse between scene setups and takes. We’ll look at single-camera techniques a little later. It would be nice if potential jumps in continuity could always be noticed during shooting. New scenes could be immediately shot and we wouldn’t need to try to fix things during editing. Sometimes, however, these problems only become evident when you later try to cut scenes together. Apart from costly and time-consuming re-shooting, there are some possible solutions.

Bridging Jumps in Action

Let’s start with how a jump cut in a dramatic production might be handled. Remember our young woman who was getting ready for a date? Let’s say we see her hang up the phone in the kitchen and then head out the door to the bathroom for a shower. No problem yet. Let’s now assume that after exiting the kitchen, the hallway scene has her immediately reaching the bathroom door from the right. Now she’s moving right-to-left.

The audience is left with a question: Why did she instantly seem to turn a full 180-degrees and start walking in the opposite direction to get to the bathroom? Although this would not trouble some directors and editors today, others would see it as an undesirable reversal in action — one that jars a smooth transition between scenes. The solution to most of these problems is to use the cutaways and insert shots we discussed earlier. With this particular continuity problem we could add a quick close-up of someone’s hands (either hers or hands that look like hers) opening a linen closet and taking out a towel. Not only is a bit of visual variety introduced, but when you cut to her entering the bathroom we won’t be as apt to be troubled by the sudden reversal in action. If that didn’t work, you might consider inserting a scene of her in front of her closet deciding on her clothes. All of these tricks can be used to cover continuity problems.

Bridging Interview Edits

Interviews are almost never run in their entirety. An audience used to short, pithy sound bites will quickly get bored by answers that wander from the topic, are less than eloquent, or that are... just boring. In interviews you may shoot ten times more footage than you end up using.

It’s the job of the video editor to cut the footage down —

•   without leaving out anything important

•   without distorting what was said, and

•   without abrupt changes in mood, pacing, energy, or rhetorical direction.

Not an easy job.

To start with, cutting a section out of dialogue will normally result in an abrupt and noticeable jump in the video of the person speaking. One solution, illustrated here, is to insert a three-or four-second cutaway shot over the jump in the video. This assumes, of course, that you’ve already made a smooth audio edit between the segments. These cutaways, which are typically done in editing with an insert edit, are often reaction shots (“noddies”) of the interviewer. If videotape is being used, these cutaway shots are typically from a separate videotape (a B-roll) as opposed to the recording of the interview answers (the A-roll). In linear editing having two separate video sources (an A-roll and a B-roll) can make editing easier.

With nonlinear editing everything can be recorded on a hard disk or solid-state memory card and the segments can be instantly accessed from a single source. Even so, the supplementary footage is commonly referred to as B-roll footage. (These old terms tend to stick around. For example, we still refer to “dial tones” and “dialing numbers on a phone,” even though phones haven’t had dials for decades.)

Editors depend greatly on this supplementary B-roll footage to bridge a wide range of editing problems. Therefore, you should always take the time to record a variety of B-roll shots on every interview — insert shots, cutaways, whatever you can get that might be useful during editing. Another (and somewhat less than elegant) way of handling the jump cut associated with editing together nonsequential segments of an interview is to use an effect such as a dissolve between the segments. This makes it obvious to an audience that segments have been cut out, and it smoothes out the “jump.”

Abrupt Changes in Image Size

An abrupt and major change in image size constitutes another type of jump cut. Going from a wide-angle (establishing shot) directly to a close shot can be too abrupt. An intermediate medium shot is generally needed to smooth out the transition and orient the audience to the new area you are concentrating on. However, if you cut to the medium shot as shown here before the close shot, the area you are moving to becomes apparent.

A well-established 1-2-3 shot formula covers this. It starts with

1.   a momentary wide shot (also called a master or establishing shot), then

2.   a cut to a medium shot, and then

3.   cuts to one or more close-up shots.

Periodically going back to the wide or establishing shot is often necessary to remind viewers where everyone and everything is. This is especially important during or after a talent move. When you cut back to the wide shot in this way, it’s referred to as cutting to a reestablishing shot. Although this long-shot-to-medium-shot-to-close-up formula is somewhat traditional, there will be times when an editor will see an advantage in another approach. For example, by starting a scene with an extreme close-up of a crucial object, you can immediately focus attention on that object. In a drama that could be smashed picture frame, a gun, or any crucial subject matter. Once the importance or significance of the object is established, the camera can dolly or zoom back to reveal the surrounding scene.

Shooting Angles

Another type of jump cut results from cutting from one shot to a shot that is almost identical. Not only is it hard to justify a new shot that is not significantly different, but a cut of this type simply looks like a mistake. To cover this situation, videographers keep in mind the 30-degree rule. According to this rule, a new shot of the same subject matter can be justified only if you change the camera angle by at least 30 degrees.

Of course, cutting to a significantly different shot — for example, from a two-shot to a one shot — would be okay (even at basically the same angle), because the two shots are significantly different to start with. Related to shooting angles is the issue of on-screen direction.

We assume that if two people are talking, they will be facing each other — even though on the telephone this is not necessarily the case. Although this seems logical when we look at photos such as these, when you are shooting in the single-camera style and scenes are shot hours or even days apart, these things are easily overlooked.

Crossing the Line

And, finally, we come to one of the most vexing continuity problems— crossing the line. Any time a new camera angle exceeds 180-degrees you will have crossed the line — the action axis — and the action will be reversed. This is hard to fix during editing, although some of the techniques we’ve outlined can help. Football fans know that action on the field is reversed when the director cuts to a camera across the field. For this reason it’s never done in following a play — only later during a replay. And then it’s only justified (generally with an explanation) if that camera position reveals something that the other cameras didn’t clearly catch. When something is being covered live, this type of reversal of action is immediately obvious. The problem can be much less obvious when actors must be shot from different angles during single-camera, film-style production.

Let’s say you want a close-up of the man at the left of this photo. If the camera for this shot were placed over the woman’s right shoulder (behind the blue line in the illustration above), this man would end up looking to our left as he talked to the couple instead of to our right as shown in the photo. You would have “crossed the line.”

Note, however, that camera positions #1 or #2 in front of the blue line could be used without reversing the action. If all close-ups are shot from in front of the blue line, the eye-lines of each person — the direction and angle each person is looking — will be consistent with what we saw in the establishing shot.

Occasionally, a director will intentionally violate the 180-degree rule for dramatic effect. For example, during a riot scene a director might choose to intentionally cross the line on many shots in order to communicate confusion and disorientation. That should tell you something right there about the effect of crossing the line. Assuming that confusion is not the objective, an editor must always remember to maintain the audience’s perspective as scenes are shot and edits are made.


Chapter 2: Technical Continuity in TV Production

Any noticeable, abrupt, or undesirable change in audio or video during a production is referred to as a technical continuity problem. We tend to accept some technical continuity problems; others we don’t. News and documentaries are often shot under drastically different conditions, and so we tend to accept such things as changes in video colour balance or audio ambiance between scenes.

But in dramatic productions we don’t want technical inconsistencies diverting our attention from the storyline. In this type of production the medium (television) should be totally “transparent” so there’s nothing to get in the way of the message (the story).

Audio Continuity Problems

Audio continuity problems can be caused by a wide range of factors including shot-to-shot variations in:

•   background sound

•   sound ambiance (reverberation within a room, mic distance, etc.)

•   frequency response of mic or audio equipment

•   audio levels.

In single-camera production most of these inconsistencies may not be easy to detect on location; it’s only when the various shots or takes start to be assembled during editing that you discover the problem. As you cut from one scene to another you may discover that the talent suddenly seems to move closer or farther away from the mic, or that the level or type of background sound changes (passing traffic, an air conditioner, or whatever). Some problems can be helped with the skilled use of graphic equalizers or reverberation units. Changes in background sound can sometimes be masked by recording a bed of additional sound, such as music or street noise. As in most of life, it’s easier to avoid problems than to fix them— assuming there even is a way to fix them.

Things to be Alert for

First, be aware that mics used at different distances reproduce sounds differently. This is due to changes in surrounding acoustics, as well as the fact that specific frequencies diminish over distance. Although some expensive directional mics will minimize the effect of distance, most mics exhibit proximity or presence effects. A good pair of padded earphones placed on top of a set of well-trained ears can detect these differences. With the increased reliability of wireless mics many production facilities are equipping actors with their own personal mics. The distance of the mic — it’s generally hidden in the person’s clothes — can’t change, and because of the proximity of the mic, background sounds tend to be eliminated. Some of the things we talked about in using personal mics should be kept in mind here. Finally, you need to watch for changes in background sounds. For example, the sound of a passing car or a motorcycle may abruptly appear or disappear when you cut to a shot that was recorded at a different time.

Even if an obvious background sound doesn’t disappear, its level may change when you cut from one person to another. This may be due to differences in microphone distance coupled with the level adjustments needed to compensate for the different strength of voices. The scene here would make a beautiful background for an interview, but the running water could create major sound problems, especially for a single camera interview or a dramatic production.

Audio technicians will typically want to keep the camera or audio recorder running for a minute or so after an interview so that the ambient sound on the location can be recorded. This is referred to as room tone or ambient sound. You may need to use either of these to cover a needed moment of “silence” or just to give an even and consistent “bed” of sound behind a segment. Low-level audio from a sound effect CD can also be used in this way.

Continuity Issues in Background Music

Music can smooth the transition between segments and create overall production unity. Background music should add to the overall mood and effect of the production without calling attention to itself. The music selected should match the mood, pace, and time period of the production. Vocals should be avoided when the production contains normal (competing) dialogue.

Ideally, the beginning of a musical selection should coincide with the start of a video segment and end as the segment ends. In the real world, this almost never happens, at least without a little production help. To a limited degree you can electronically speed up and slow down instrumental segments with digital editing equipment, especially if the music is not well known. To a degree you can do the same thing with video. Because a music continuity issue arises when music has to be faded out “midstream” to conclude at the end of a video segment, you can try backtiming the music.

If the music is longer than the video, you can start the music a predetermined amount of time before starting the video. You then fade in the music as the video starts. This will be less noticeable if the segment starts with narration and the music is subtly brought in behind it. If you calculate things correctly, the music and the video will both end at the same time. Let’s assume, for example, that a music selection is two minutes and 40 seconds long and the video is only two minutes long. By starting the audio 40 seconds before the video and fading it in with the start of the video, they should both end together.

As will see later, all of this is fairly easy when you are using a nonlinear, computer-based editing system. (Everything is visible on the computer screen’s time-line.) With linear editing the process takes a bit more work and planning.

Video Continuity Problems

Video has its own continuity problems; for example, changes in:

•   colour balance

•   tonal balance

•   light levels; exposure

•   camera optics; sharpness

•   recording quality.

Intercutting scenes from cameras with noticeably different colour characteristics (colour balance) will immediately be apparent to viewers.

To alleviate this problem all cameras should be carefully colour-balanced and compared before a production. This is especially important if multiple cameras are being used and the shots will later be cut together. (You may remember that we previously discussed setting up both monitors and cameras.)

Once cameras are colour balanced and matched, an electronic test pattern with all of the primary and secondary colours should be recorded at the beginning of the videotape. This has traditionally been used to colour balance the video playback. However today, many systems can electronically adjust colour from the recording’s integrated colour reference signal. Notice in the photos above that several things subtly change, especially skin tones and colour balance.

While we are comparing these shots, notice that cutting from the close-up to the two-shot would also represent a problem because of the change in the position of the woman’s head.

Editing systems often make use of a vectorscope for adjusting colours on recordings before editing starts. As we’ve noted, a vectorscope and a waveform monitor are both a part of the software of professional nonlinear editing systems. These professional editors allow you to change the basic colour balance of scenes. However, in trying to match different video sources the subtle differences between some colours may not be able to be satisfactorily corrected. This is why the initial colour balancing of cameras is so important.

Editing Guidelines

Today’s nonlinear computer editors are capable of just about any effect you can dream up. Because of this, it’s tempting to try to impress your audience with all the production razzle-dazzle you can manage. But, whenever any production technique calls attention to itself, especially in dramatic productions, you’ve diverted attention away from your central message. Video professionals — or maybe we should say true artisans of the craft — know that production techniques are best when they are transparent; i.e., when they go unnoticed by the average viewer.

However, in music videos, commercials, and program introductions, we are in an era where production (primarily editing) techniques are being used as “eye candy” to mesmerize audiences.
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