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Filming & Operating a Camera
Control Track.


A. Most recording mediums have what is called a control track. A control track is like a ruler, providing an independent labeling system for every point on the “tape”.
B. When you buy a new tape, there is no control track. The first time you record on that tape, you create the control track, and if you leave empty space between two clips, that breaks the control track. 
C. When capturing footage or editing from the tape, all systems use the control track. To edit or capture a clip, you must have at least 30 seconds of control track before and after the In and Out Points. 
D. As a general rule of thumb, you want at least 1 minute of footage recorded before you start “filming” on a tape, and at least 30-45 seconds of footage before and after you are filming content you want. 
E. If you film shots 1, 2, and 3, one after the other, without stopping the camera/tape, then you only need the extra time before shot 1 and after shot 3.
F. Some recommend that before filming with a tape you “black it out”, meaning you record the entire tape in one continuous session, with no sound or video content, or very little, just to establish an unbroken control track. 

Capturing Ambient Audio.


A. Ambient Audio is the background noise which regularly or constantly occurs. People rarely consciously notice that they’re hearing it. 
B. When filming, record several minutes of the ambient audio or background noise. 
C. When editing multiple shots from the same location, the sound from the specific camera shots may draw attention to the cuts between different shots. 
D. Adding an underlying audio track of ambient audio that does not change can help unite the scene as a whole. 

E. In general, record at least 30 seconds, preferably more, of the ambient audio, even if you think you hear nothing. At this time it is important that no one actively make noise. 

Getting Plenty of Coverage.


A. Don’t shoot only the footage you think you need; film portions of the scene in a variety of shots and angles. 
B. This is to maximize the amount of freedom you have when editing. You may realize while editing that your original plan does not work. 
C. Ideally, you might go so far as to film the entire scene or as much of the scene as possible from the different angles, preferably simultaneously. However, the counterpoint to this is that you may not have the time or the resources to either film the scene with that many cameras, or recreate the scene that many times. 
D. There is a balance between two extremes here, but as a rule of thumb, film some additional shots at different angles to keep your options open. 

Telling a Story with Camera Angles.


Angles and Lines

A. The placement of the camera in relation to your subject is an important component in the process of communicating your information or telling your story. 
B. When the camera is low, angled up at the subject, it gives the impression that the audience is weak and the subject is powerful. In contrast, when the camera is angled down at the subject it makes the subject seems weak or lacking in power. 
C. When “straight” lines are present in a frame, audiences feel comfortable when those lines are perfectly horizontal or vertical. When lines are slanted or diagonal, it implies that something is off, unbalanced, or tense. This can be achieved by tilting the camera. 
Proximity

D. Another important aspect is the proximity of subject to the camera, and therefore what is the size relationship between subjects. A small coin can be larger than a man if the man is much further away than the coin. 

E. There is a general assumption that the larger a subject is in the frame, the more important it is. To a lesser extent, proximity to the camera has the same effect. 

F. All of these techniques can be applied in a subtle or blunt manner. You can film a subject with only a slight angle, or a very pronounced one. The more pronounced, the stronger the effect, but also the greater the risk the audience will notice the angle as a feature independent of the experience, rather than a part of it. 
The 180 Degree Rule.


2 People

A. When filming a scene with 2 people, if shot 1 has “Tom” on the left and “Jane” on the right sides of the frame, keep that relationship. You can change where “Tom” is, as long as Jane is still on the right side of him. 
B. The reason is because people find it very disorienting when you don’t. 

C. One common example is when two people are facing each other and talking, you have the back of one character’s shoulder and/or partial head on the edge of the frame, and the face of the other character in most of the frame. 

D. In editing, if you find that the director made a mistake, you can flip the shot in question to fix the problem. 

A Step Further?
E. Some propone taking the theory a step further. When filming shot 1, draw a line which runs parallel to the frame/lens, effectively a line running along the bottom of your frame, in the real world. When filming shot 2, you cannot turn the camera around 180 degrees, which some refer to as crossing the 180 degree line. 

F. The reason is if you cut from shot 1 to shot 2, and shot 2 represented a 180 degree turn on the camera, nothing that the audience saw in shot 1 would be visible in shot 2. 

G. This tends to disorient the audience. You as the director/editor regard this as two shots of the same scene, but an audience’s first assumption will most likely be “I don’t recognize anything, therefore this must be a new scene”. 

H. In most cases it is a recommendation, but it is especially important in 2 people shots.

Framing Shots.


A. When someone talks about framing a shot, they mean what is in the camera frame, where in the frame and in relation to each other the subjects are, and what is absent. Framing a shot can be compared to painting. Many principles of graphic design can also be applied to filming. (See Message Design and Production for more info). 
Rule of Thirds

B. It is often good to divide a frame into 3x3 quadrants. Often it looks better if, instead of putting the primary subject in the exact center; put them along one of the two lines that would border the middle third. 
C. The 4 points where the vertical and horizontal lines meet are considered particularly powerful points in the frame. 
D. But sometimes, due to limitations/restrictions, you can’t use the rule of thirds. 

Use the Environment

E. Sometimes the environment/set has an object or set of objects which create or imply a line emanating from or converging towards a point, or pointing in a direction. 

F. In those instances you may want to move your subject so that they are parallel or aligned with these environmental/set lines. 

Allowing Emotional Space.


A. Emotional space is a concept which says that there must be physical space in a frame for characters to express their emotions. This often means that a character’s face should not be on the edge of the frame if their emotions matter.
B. In general, you want a character to have plenty of room between the direction they are looking and the frame edge. 
Framing the Shot and Emotional Space

C. Emotional space can refer to the composition of the frame, for example, whether the character is far away or close to the camera. When characters are far from the camera there is a feeling of distance and isolation; where as close up feels intimate and connected. Even if a character is alone in the scene, if the audience feels connected, they won’t see the person as isolated, while a group that is far from the camera can feel isolated to an audience even though they are not alone. 
Space in General

D. In a related subject, some argue that it is better if characters have a little head space, and there is a theory that certain places are better lines to cut off the body than others, for example if you are not going to have someone’s feet and a little room below, consider the knees, waist, or just under the arm pit. 

Unexpected Gems.


A. Sometimes you find that the footage you filmed pre and post “actual clips” in fact would be quite useful. Similarly, sometimes on a set, in between shots, your actors may be doing something that is not intended as a performance, but it’s perfect.

B. For example; you are filming two characters having a picnic. In between takes one of the actors starts juggling oranges while the other is laughing. It wasn’t in the script, but it was great footage, so we just started filming without telling them, and it turned out great.

Overcranking and Time Lapsing.


Overcranking

A. Overcranking is when you capture more frames than are necessary to play at regular speed, for example the average frame rate is 25-30. You can set a camera to capture 60 frames per second. The advantage is when you slow the clip down the quality is still high.
B. Typically you set the camera to film a 24 fps clip, but film 60 frames per second. Then, in playback the editing system ends up playing the clip in slow motion. 
Time Lapsing

C. Time Lapsing, sometimes called Undercranking, tells the camera to record less than 24 frames per second to accelerate the scene. “There is a rumor that Jackie Chan films fight sequences at 22 frames per second. 
D. You can do time lapsing in post production, but if for example you want to film a process that takes hours, it may be simpler to set the camera to undercrank and film 1 frame per second or less. The alternative would be to film and process hours of footage to produce a few minutes of footage. 

Camera Movement.


A. When operating a camera, the simplest shot is a still shot, you set the camera angle and position and then begin filming. If you want to move the camera there are three types of camera movement; zoom, pan, and tilt.
B. A zoom is when the camera lens changes. The content of the frame is enlarged. This means the subject becomes larger, and some content is removed, but the center of the frame remains essentially the same. 
C. Panning is when the camera moves left and right, often because the camera is being rotated on a tripod, though you can also aim the camera to your left or right and film while walking in a straight line, or on a moving vehicle.
D. Tilting is when the camera angle changes. 

E. Some refer to pan and tilt shots as dolly shots. The reason is because most professional film productions use a tool called a dolly, which functions like a crane. The camera is attached and the dolly can smoothly move up or down and control the angle of the camera more smoothly than a human hand.

Not Too Fast

F. When performing a camera movement, it’s important not to move too fast. When an object in the frame moves quickly it becomes blurry and difficult to recognize. The human eye recognizes and accepts this. But when the camera moves too fast, everything becomes blurry, and this is disorienting. 

G. It is recommended that you move slowly when zooming, panning, or tilting, unless you are following an object. If an object in the frame is moving in the same way and speed as your camera, and therefore remains crisp and clear, that can serve as an anchor for your audience. If not, it is recommended you err on the side of slower, and if you don’t like it you can accelerate it in post production.

H. Practice with your camera before filming the scene, get a feel for a good rate of camera movement. 

Camera Movement.


Walking with Cameras

I. When walking with a camera, don’t underestimate the problem of walking while filming. Every step a camera operator takes is translated into the frame as a bounce, and it can be disorientating for your audience. Professional camera operators avoid walking around with a camera unless there is no alternative, such as filming a live event, and often the footage where they are walking is discarded in post production. 

H. Professional film productions often lay out tracks, like a train, so that they can move their cameras on wheels. If this is not an option, consider using a wheelchair or similar light wheeled vehicle. Otherwise, practice very gradual, slow steps. 

Using a Tripod & Hand Held.


A. Hand held camera filming is often a tricky process. Many cameras are very light, and small movements by the operator can translate into entire frame motion blurs. 
B. The first solution is to use a tripod. A tripod can help to smooth out camera movement. Many tripods give you the choice to set the axes of movement so that they only move slowly, if you only loosen them a little. 
C. Another option is to attach a camera to a tripod, but keep the legs folded up and operate the camera hand held. The advantage is that the tripod adds more weight, steadying the camera operator’s hand. 
Working with Metadata

Why is Metadata Important?


A. Metadata is additional information about a file. The specific information can be anything, and is dependent on your equipment and personal preferences. 
B. If you do not know how to add metadata to your files, or you cannot do it until post production, it is recommended you manually record information about the clip on paper; information like the shot name and number/letter label, the specific take, duration, and content description.
Why

C. At its most basic editing is about media management. You have many clips, and they need to be organized in such a way that you can quickly and easily find what you need.

D. The advantage of metadata is you record the information for each clip when you have it, and later on you use that information to quickly and effectively find the specific clip you need. If for example you decide that a specific clip is not working in your sequence, metadata helps you to find another take of the same shot/clip in a matter of seconds or minutes, instead of watching every single clip you have until you find it. 
Working with Audio

Sample Rates.


A. All audio files have two qualities or variables called Sample Rate and Bit Depth.

B. Sample rate refers to how many “samples per second” were taken of the audio. Higher rates mean higher quality. 44.1 and 48 kHz are two common rates. 

Normalizing Audio.


A. It is important that your audio volume is consistent throughout the sequence. This means for example that people’s voices are approximately the same volume throughout, unless for example one is whispering while the other shouts. Also, the measured volume of an audio clip does not always translate into a perceived louder noise.
B. Typically you characterize the various sounds into specific categories; background noise, music, “plot relevant sound”, and dialogue. You would then assign a specific volume range for each group. In theory each group has an assigned priority. 
C. Whenever audio volume goes to -2 or 0, or higher, the sound becomes distorted and crackling. The highest you want to ever go is -2 or -3. 
Editing to Fix Problems
Trimming the Fat.


A. Edit to take out what “should not be in the final film”. Sometimes portions of a clip cause problems or don’t contribute anything to the film. 
B. A good example is if a subject says or does something you do not want in your final project. The solution is to cut away before that happens. 
C. Another example: footage before/after the “subject” enters or exits the frame. 

D. The solution is to cut out this excess footage

Fixing Problems with Transitions

Jump Cuts.


B. A jump cut is 2 shots in the same scene, where a portion of an action was omitted. Sometimes, if two shots are too similar, they will be perceived as a jump cut.
C. For example, if you see someone walking towards a door, and then the sequence cuts to a shot the person several feet closer to the door, that is a jump cut. 

D. Jump cuts draw attention to the fact that this is an edited sequence of clips. 

Fixing Jump Cuts with Transitions

E. Transitions are used to establish a difference in time or location between 2 shots.

F. Using a transition you can cover up a jump cut. 


Fixing Problems with Cutaways

A. A cutaway is when you cut from shot 1 to shot 2, and shot 2 is unexpected.
B. If a portion of a clip is faulty, but you need the content before and after that portion, you can’t simply cut out the objectionable section. That would create a jump cut. Instead you can use a cutaway. 
C. Try to create a justification, a specific point where the cutaway makes sense and looks intentional, instead of a problem solver. 
D. Sometimes simply cutting between shot 1 and shot 2 is not working. In this case it may not solve the problem completely, but using a fade to black or cross fade/dissolve, or another kind of transition, can lessen the disorientation your audience feels. 

Editing to Tell a Story

Cutting as Storytelling.


Emotional Space in Time

A. In real life, when people experience different things, there’s an epilogue to that experience. The best example is physical pain. If you stub your toe or burn your hand, no one is going to talk to you for a few minutes while you get through the pain. 

B. Similarly, when an audience experiences a physical or emotionally painful moment through the film, they need time, a pause, to process that experience. 

C. It is very helpful to compare how someone would feel, and what they would want/expect, if they were having these experiences, instead of observing them as an audience, and take that into account when planning and editing your sequence. 

Establishing Perspective

D. If your character looks in a specific direction, and you then cut to a different shot, most audiences assume shot 2 is from the character’s perspective. 

Pacing Edits.


A. When people talk about the pacing edits, what they mean is “how often are you cutting or transitioning between shots?” 
B. When the sequence goes from shot 1 to shot 2, the audience must adjust to shot 2. They look at the shot to determine if it is from the same scene or not, and in general “what is going on in this shot?” Transitions and familiar subjects help to lessen this.
C. The number of cuts in a given portion of time can affect the emotional tone of a scene.
D. Long clips/shots tend to impart a sense of calm. There is no tension. By contrast, fight sequences are a prime example of sequences with a lot of cutting, creating tension. 
E. Some editors compare cuts to a heartbeat. A slow means calm, fast means tense. 

F. Frequent cutting is not limited to fear or action. Scenes with intense drama, where things are intense, will often require more cuts to reinforce that.

G. Some argue that a single shot with a duration of 45 seconds may be common in older films, but current conventions argue long shots “fatigue the eye” and bore the audience. 

It is debatable whether this is good cinema, but it’s “what the audience wants”. 

Matching Action.


A. Matching action is when you have two different shots of the same action, from a different perspective. It is a common technique to bridge two clips by editing on a match on action. The “in progress” action pulls the audience back into the new shot. 
B. Editing a match action is a very precise process. Start by choosing a specific point in both clips and editing them together, but then demo the cut. 
C. Sometimes you may edit so that “frame 35” is shot 1 and “frame 36” is shot 2, but it doesn’t feel right. In those instances, try adding a few extra frames to both ends. Cut from shot 1 on “frame 36” and shot 2 “frame 36”. Sometimes the human eye doesn’t register every single frame because of the disorienting affect of cutting, and they need those few extra frames to start paying attention again.
D. Ultimately it’s a question of “does it look good”. 

The Power of Suggestive Editing.


A. When there is no obvious meaning or order, the human mind tries to create one.
B. If you cut between two shots that have no connection or association, the audience will often assume they are connected and interpret the second shot in light of the first. 
C. For example, if you show food, such as a bowl of soup, and then cut to a man’s face, audiences often interpret the man’s facial expression as hunger. If you cut from a grave or coffin to the same face, audiences will say that he looks “sad”.
D. The meaning of a shot or image is interpreted in light of other images presented before it. Therefore, you can manipulate your audience’s interpretation of a shot by carefully selecting the shots that precede it.

E. However, audiences may become confused or frustrated if shots later in your sequence contradict or do not fit with the interpretation they have created. Therefore it is recommended that you steer your audience to some extent, to make sure that they are, at least generally, on the page you want them to be on. 

F. To summarize, the order in which specific shots are presented affects the story, and all sequences tell a story, whether it is fictional, documentary, or advertising. 
Using Emotional Cutaways.


A. A cutaway is when you cut from shot 1 to shot 2, and shot 2 is unexpected.

B. For example, if you cut from someone speaking to a view of a mountain, but the audio of the person speaking is still playing. 

C. Think very carefully about the moment when you cut away. What are you saying by cutting away when that/those words are spoken, or if there is no dialogue, what is happening before/as you cut away?

Intercutting Scenes.


A. Typically you want to complete one scene before cutting away to another. This is not a universal rule, but it is a guideline. 

B. By default audiences tend to assume that when you cut away from a scene, you are changing either the location or the time, and if you do return to that setting, and those characters, time will have passed since “we last saw them”. 

C. You can intercut scenes, but this usually is interpreted as “these events are happening simultaneously and are relevant to each other. 

D. When cutting shots from multiple scenes/settings together, try to avoid complex dialogue in all of them. It often helps to unite the clips if the dialogue from scene 1 plays throughout, while the other scenes have only background noise. 

E. Don’t use editing to create a relationship between scenes or characters, but to exemplify or reinforce an already existing and established relationship. 

Editing Techniques
Editing with Proxies.


A. Sometimes it may be necessary to work with a lower quality version of your clips, and later replace them with the high quality version after you have finalized your edits.
B. The primary reason to do this is because the original files are of such high quality, or an unusual file format, and the strain/task of working with these files slows down or overwhelms your computer. 
Editing to Music & Audio.


A. Sometimes you are editing to music or audio that was recorded separately from your video; such as editing a music video or working with professional film. 
B. Enlarge the audio track, Click and Drag it down to expand it, so that you can see the waveform of the audio track. This can help you identify specific peaks/valleys of sound. 
Edit Using Sample Rate

C. You can also use the sample rate to edit the audio and video. 
D. 24 frames a second means you have 24 points where you can edit video, but audio often has 44.1 or 48 kHz, that means over 44,000 audio points you can edit. 

E. Some non-linear editing systems, such as Final Cut or Premiere, have the option to “Show Audio Time Units”. This option may be in Preferences or in a Timeline drop down menu. This changes the Timeline timecode display. This option allows you to edit your audio more accurately. 
F. Editing in this mode all the time is not recommended because it represents too many choices, which often enough you do not need. If you’re not trying to sync up or remove specific portions of audio, it saves time to edit using the video frame rate. 
Creating J and L Cuts.


A. J and L cuts are two types of edits that use sound to smooth over a cut from one clip to another, using audio. 


B. A J cut is where the audio from shot 2 is heard before the video of shot 2 is seen.


C. An L cut is when the audio of shot 1 is heard after shot 1 has already cut to shot 2.
D. The most common use for these two shots is dialogue scenes where you are cutting between two shots which each face one of the characters, with the other along a frame edge. However, they can also be used to bridge different scenes; such as scene 1 two characters are talking, scene 2 a flashback to an earlier event or memory relevant to the conversation. 

Compression and Formatting (Advanced Video Concepts)

Choosing a Format.


A. When someone says choosing a format they may be referring to the format the project is made/edited in, or they may be referring to the format for the exported file. In this lesson I am referring to the file format. 
B. A file format for video files has two components; the file format, and the compression. 
C. File format is mostly a question of “what media player/device is going to play the content?” The compression determines the quality, and how challenging it is for a media player to play the file. For example, the MP4 compression produces very high quality compression, but because it is a newer format, the player/device must be up to date. 
High Quality-Low File Size
D. H.264 is a file format which creates an mp4 file. It can also be used as a compression codec with the QuickTime file format. MP4 is the format DVDs are compressed with. H.264 is the format that HD and Bluray compresses at. H.264 is considered the best.

E. If you need to reduce file size, try lowering the bitrate of you’re compression. Be aware that a lower bitrate will reduce quality and file size. 

Higher Quality-Big File Size
F. When you are not worried about file size, try using the Animation codec. 

Windows
G. If you’re working with Windows media files, you want to consider the Divx codec.

Web

H. For the web FLV or F4V are recommended. FLV is more universally compatible, but F4V is a higher quality compression format. 

Note: All of these compression codecs are assuming you use the QuickTime file format.


Compression I- Spatial.


A. Spatial Compression, sometimes referred to as intra-frame compression, is when each frame is compressed like an image, independent of other frames. 
B. Sections of pixels with the same or similar HSL values are averaged as one value. 
C. When there is a substantial variety of color in the frame, the file size increases. 
Compression II- Temporal.


A. Temporal Compression, sometimes referred to as inter-frame compression, is when a series of frames are examined, and only the different pixels between frame 1 and frame 2 are kept in frame 2, so frame 2 becomes a few pixels lain on top of a complete frame 1. 
B. Temporal compression compresses by keeping only the “motion” between frames. More action/movement or changes between frames lead to the bigger the file size. 
C. Temporal compression is not as common because, although they decrease file size, they also put more strain on an editor or media player. 
HD Standards.


A. HD formats list as HDV #, i.e. HDV 1080i/p 720i/p. The number represents how many vertical lines of pixels the image has. I/P mean Interlaced and Progressive frames.
B. Standard Definition is now commonly referred to as 480i/p.
Pixel Dimensions

C. HDV 720 has dimensions of 1280 (horizontal) x 720 (vertical). 
D. HDVD 1080 is 1440 (horizontal) x 1080 (vertical). 

E. AVCHD, sometimes called true HD, is 1920 (horizontal) x 1080 (vertical). 

F. Progressive is also regarded as superior to interlaced. 

Frame Rate

G. HD formats can also have different frame rates: 24, 30, or 60 frames per second. 

HD PAL also offers 25 and 50 frames per second. 

H. Also, sometimes fps (frame rate per second) is referred to as hertz Hz.

RED Camera/Cinema

I. There is a new camera called RED, with its own format. RED allows for 2-20K, which means 2,000-20,000 pixels vertically. 

Pixel Shape & Fields.


Pixel Shape

A. Different systems use a different pixel aspect ratio, or pixel shape. For example; computers use square pixels, while TV uses a rectangular pixel. 
B. This can result in a slight squashing or stretching of the y-axis. 
C. Both Final Cut and Premiere have methods of fixing this problem. Look up Pixel, Pixel Aspect Ratio, and/or Footage Interpretation for more details. 
Fields
D. Another problem to be aware of is fields. Some formats film progressive, others film interlaced. Whatever format your footage was filmed in, if your editing system is not set to work with that format the footage will not look right. You can convert interlaced footage to progressive through a process called de-interlace. Both Premiere and Final Cut have filters to solve this problem. 

Getting the Film Look.


Frame Rate

A. Set the frame rate to 23.976 fps, often abbreviated as 24 fps. This can result in a certain amount of jerking, but it also softens movement in a way associated with film. 
Progressive

B. Make sure the sequence is a progressive frame format. If possible, film in progressive.
Contrast

C. Film also typically has a broader range of HSL values than video. So you will want to increase the contrast and maybe increase saturation using color correction. It won’t be the same as filming in progressive; you can’t add new values, only stretch what you’ve got. 
Depth of Field
D. 35mm lenses, commonly used in film cameras, have a specific depth of field. If you can use that kind of lens on your camera you can recreate the look. 
Additional Software

E. There is a website called www.redgiantsoftware.com, the company sells software called the Magic Bullet Suite, which can do a lot for a video sequence. 

Final Cut Pro and Premiere.


A. Final Cut and Premiere are two rival non-linear editing systems. Many professionals regard Final Cut as the superior program. 

B. Final Cut can now send its projects to Premiere, which allows Premiere to function like a converter or bridge between FC and other programs FC is not compatible with.

How

C. Select the sequence in the Browser and go to File-Export-Export XML. XML is a file format Premiere can import, though this will not work with FCP7.

Final Cut and After Effects

D. Premiere can send content to After Effects, which is considered superior to Final Cut Studio’s Motion.
Mac and Windows

E. Final Cut is strictly Mac based, while Premiere works on both Mac and Windows. Using Premiere, you can transfer projects over to Windows based formats. D. Final Cut is strictly Mac based, while Premiere works on both Mac and Windows.
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