3: THE LENS

FOCAL LENGTH & PERSPECTIVE

Focal Length

Distance from the (nodal point of) lens to focal plane when lens is focused on object at infinity.

· Prime lenses (fixed focal length lenses): 1 focal length

· Zoom lenses: range of focal lengths

2 ways to increase size of subject:

1. Move camera closer

Perspective changes; Feeling of depth (using wide-angle lens)

2. Use longer focal length lens (focal length directly proportional to image) / zoom

Perspective does not change.

Perspective

Rate at which objects become smaller the farther they are from the camera.

(Move camera closer to object, it increases in size, but objects in background increase by less)

To exaggerate depth: move camera closer to object, using wide-angle lens (short focal length)

Changes in perspective:

· Wide-angle lens exaggerate depth, emphasize heights, exaggerate speed of movement toward/away from camera

· Long focal lens makes image look 2-D, flat

Perspective in close-ups:

· Wide-angle lens 

Exaggerates size of noses, mouths, especially in motion. (Usually for comic/eerie effect)

Faces in profile & motion perpendicular to lens’s axis show exaggeration of perspective less

· Medium-length lens gives feeling of depth without looking unflattering

· Long focal length lens: When perspective too flat, viewer loses intimacy with subject

LIGHT-GATHERING POWER OF LENS

F-stops

Speed of lens: Light-gathering power of lens

The faster the lens, the more lights it lets through.

f-number = focal length / lens diameter

At iris diaphragm (inside the lens):

f-stop = focal length / diameter of aperture (hole)
Standard series of f-stops:
1    1.4    2    2.8    4    5.6    8    11   16    22    32

Each stop represents halving/doubling amount of light that lens passes.

As ring is turned to lower f-numbers (opening up), iris opens.  eg 4 to 2 (4x more light)

As ring is turned to higher f-numbers (stopping down/closing down), iris closes.

T-stops

f-stop of perfect lens (which transmits all light it gathers with no internal losses)

T-stop is always a higher number than f-stop.

FOCUSING THE IMAGE

Depth of field

The zone (measured in terms of near and far distance from camera) where image appears acceptably sharp.

2 ways to control depth of field:

1. Change size of image (image reproduction ratio)

· object is reproduced larger ( less depth of field

· To make object larger: (1) move camera closer  (2) longer focal length lens

2. Change the f-stop

· Stop down f-stop ( increase depth of field

To increase depth:

1. stop down

2. move camera further away
}  smaller image

3. use wide-angle lens

}

Setting the focus

If focused on 2 subjects, focus on 1/3 distance from closer to further subject.

When focusing zoom lens:

· Zoom in all the way, set focus, then zoom out to whatever focal length.

· Note: depth of field minimized at longest focal length

· Viewfinders can be misleading, especially when it’s small. Small video/film viewfinder tends to exaggerate depth of field.

The hyperfocal distance

For any lens at particular focal length & f-stop, the closest distance setting such that far limit of depth of field extends to infinity

ZOOM LENS

Zoom lens are larger, heavier, more delicate and more prone to flare and distortion than fixed focal length (prime) lenses.

Auto VS Manual Zooming

· Graceful zooming starts up slowly, reaches desired speed, and gradually slows to a stop.

Manual zooming: 

· Filmmakers prefer direct contact with “feel” of zoom.

· Allows operator to respond quicker to faster-changing action.

· Can be used for deliberate “rougher” shooting style.

Zoom VS Dolly

· Zooming: Entire image magnified equally, no change in perspective (flatten space)

· Dolly: Camera moves towards subject, perspective changes (creates feeling of depth)

Zooming Techniques

· Treadmill effect: Zooming in opp direction of subject/camera movement

· “Burying” zoom in pan makes zoom almost invisible.

· Side-drift: 
Subject in center of frame at wide-angle may not be in center when zoomed in

Due to flaw in lens design called side-drift

Compensate by zooming in suing the crosshair in viewfinder

6: THE VIDEO CAMCORDER

Overview of Camcorder

· One-piece units/dockable (camera and recoder can be separated)

1. The lens

· Control focus

· Iris diaphragm/f-stop (control brightness)

· Zoom (change focal length)

2. The CCD

· Light sensitive electronic chip that converts the light coming through the lens into an electrical signal

3. Camera electronics

· Processes signal from CCD before sending it on

· Adjusts colour of image (filters)

· Adjust length of exposure (shutter)

· Change sensitivity of CCD (gain adjustment)

4. Viewfinder

5. Videotape recorder (VTR)

6. Audio recording

7. Power supply

8. Timecode

PICTURE CONTROLS

Adjusting the Viewfinder

· If camera is equipped with eyepiece (tubelike viewfinder), must focus before shooting.

· Focus using focus/diopter adjustment on viewfinder.

· Does not affect image recorded, but makes image on monitor screen of viewfinder sharp.

White Balance

Hold white paper in same light as subject, zoom in so white fills whole of frame, push white balance button.

Colour Temperature

3200(K  
Professional tungsten lights

5600(K 

Daylight

When shooting in daylight (around 5600(K), camera adjusts electronically to bluer light (warms up lights using orange filter before reaching CCD).

Colour Correction

To make warm lighting: (1) white balance on blue paper (2) put orange colored gels on lights

Setting the Exposure

· Make sure viewfinder/monitor is properly adjusted (using colour bars).

· Adjust iris diaphragm to control amount of light coming through lens.

· Set exposure so that balance between light and dark is as pleasing as possible.

Automatic Exposure Control (auto-iris)

· Problem with dark/light backgrounds. (If backlighting/light background, camera reads brightness and closes down iris, throwing subject into silhouette.)

· Make iris adjustments when none are needed. (eg panning across dark & light objects)

· Automatic exposure works best in scenes that are front-lit, relatively uniform backgrounds. Subjects and background are no excessively bright/dark.

Setting the Focus

Autofocus

· Judge focus by sending out infrared signal, or

· Sophisticated analysis of image at CCD to maximize sharpness

Problems with autofocus:

· Do not know which part of frame to focus on; Usually focuses on center of frame.

· What throws off autofocus: low light, shooting through glass/other material (eg fence), bright backlight, horizontal stripes.

VIDEOTAPE RECORDER (VTR)

Components

· Rotating head drum (with video, audio record heads & flying erase head)

· Fixed head for longitudinal tracks.

Uses

· Erase head clears tape of any signal prior to recording.

· Flying erase head allows to edit/rerecord material w/o breakup (glitches).

The Process of Recording

· Tape being wrapped diagonally around cylindrical head drum.

· During recording, each recording heads sweep path across tape, magnetizing a diagonal swath (called a helical scan).

· Fixed heads record the longitudinal tracks – sometimes used for audio and/or control tracks.

· The faster the heads move (write speed), the better quality of signal recorded. 

(FASTER BETTER!)

· LP/EP (long/extended play) use slower speeds to record more time on same tape length.

Diagonal Tracks

· All video signals are recorded in diagonal tracks (helical scans) using rotating heads.

· Some audio tracks are recorded in same way.

Longitudinal Tacks

· Longitudinal/linear tracks are recorded along the edges of tape.

· Audio, time-codes and/or control track information may be recorded as linear tracks.

Operating the Camcorder

· Record 30s of bars (from camera’s colour bar generator) & tone (1K audio test tone from camera/sound mixer)

· “Save” mode 


· power supply on

· but tape not threaded in VTR, head drum not spinning

“Standby” mode 


· rolls tape instantly & ensures clean transition from 1 shot to next

· drains battery faster

· wears down tape/heads if park on same spot for too long

· Preroll


· If breakup between shots, let image stabilize for 6-10s before any action begins.

· Preroll is crucial in editing for machines to lock on to control track or timecode.

Tape Stocks

· Videotape is composed of base/backing material (usu mylar) that provides dimensional strength and stability, & a thinner magnetic layer. Magnetic layer ranges from oxides to higher quality “metal” tapes that have no oxide.

Storage

· Keep away from magnetic fields

· Medium humidity at temperatures comfortable for humans

· Fully wound/rewound and stored upright

Common Video Connectors (pg. 181)

· UHF

· S-video

· BNC

· RF or f connector

BATTERIES AND POWER SUPPLIES

(Read textbk pg. 182-185)

ADVANCED CAMERA FEATURES

Camera Sensitivity

· Gain/sensitivity switch that boosts camera’s sensitivity.

· Small increases in gain can improve image in low-light situations w/o introducing too many image defects

· Sunlit scenes contain too much light for CCD. Image may look overexposed even with iris closed to minimum aperture.

· 5600K – orange filter & cuts down intensity by 2/3 stop.

· 5600K + ¼ ND – Neutral density filter cuts light to fraction (¼) of its previous level. 

The Shutter

· High shutter speeds produces crisper image

· But requires more light (as exposure time is reduced). High speeds usually feasible in bright sun.

In-Camera Effects

· May include generating titles, fades, dissolves, in-camera editing, colorising or distorting the image.

7: THE VIDEO IMAGE

FORMING THE VIDEO IMAGE

Video Camera’s Response to Light

· CCD converts light into electrical signal.

· Black clip (minimum): Below this minimum level, system doesn’t respond.

· White clip (maximum): Above certain level of exposure, system stops responding.

· Film stocks can handle contrast ratio of about 1000:1 between brightest & darkest value.

· Video cameras handle a more limited range (40:1).

Measuring Video Levels

· Waveform monitors measure the level of video signals.

· Some cameras display video levels in viewfinder using a zebra indicator. This superimposes a striped pattern on image wherever it exceeds a preset level.

Controlling Contrast

Highlights & Overexposure

· Knee-compression circuit / Soft clip: 
Compresses highlights, brings down brightness

levels of areas otherwise overexposed.

· Dynamic contrast circuit: Automatically increases compression for scenes of high contrast.

Gamma & Contrast

· Increasing gamma increases contrast. 

· Has effect of “crushing the blacks” (losing detail in shadows) and stretching the whites.

· Colors look more saturated/garish when gamma is high.

Pedestal & Blacks

· Pedestal: Level of darkest black in video signal (level a camera puts out with the lens cap on)

Broadcast Standards

Resolution & Sharpness

(pg. 192 – 194)

VIDEO FORMATS & FEATURES

Colour Video Systems

CCDs generate 3 distinct colour signals (RGB). From RGB signals, camera produces luminance signal (Y) that corresponds to brightness of picture. How RGBY is processed & routed has big impact on quality of image & equipment used. (Colour space: how system handles colour)

1. Composite video

2. Component video

3. Y/C or S-video (separate video)

4. RGB

Composite Systems

1. NTSC
525 horizontal scan lines, 29.97 fps (complicates timecode, shutter spds)

· Fewer horizontal lines ( lower image resolution

· Prone to image defects (e.g. ringing, dot crawl)

· Film shot at 24 fps, 30 fps NTSC frame rate creates problems in transfers.

2. PAL
625 lines at 25 fps

3. SECAM
625 lines at 25 fps, diff colour encoding

Timecode

Types of Timecode

1. SMPTE nondrop timecode

2. drop frame (DP) timecode

Recording Timecode

· Longitudinal track for timecode (LTC) 
} Both can be added/changed after recording.

· Audio track for timecode

 
}

· Vertical interval timecode (VITC) – recorded as part of video signal

Pro: 
Read by VTR even when tape is not moving (useful for editing)



Does not use up audio tracks.

Con:
VITC must be recorded at same time as video. Cannot be added later.

· For analogue tapes, timecode degrades when copied from tape to tape. Use timecode generator to regenerate timecode while dubbing. Make sure it’s sync-locked to video.

Adding code to non-coded tape:

1. Poststripe rushes with code after shooting 

(works best with tapes using longitudinal/audio timecode tracks)

2. Create new set of master tapes by bumping original footage to a timecode tape format.

DIGITAL RECORDING

Basic Theory

· Digital recording works by sampling audio/video signal at regular intervals.

· In digital systems, numbers are in binary code (0 & 1). Each digit is a bit. Eight bits together make a byte.

· Converting original voltage into number is called quantizing. (8-bit /10-bit no. – higher quality)

· The more bits used per sample, the finer gradations can be represented in colour/brightness.

· Digitizing: 
Entire process of converting video/audio signal to digital form

Done by analogue-to-digital (A/D) converter

Sampling Rate

· The higher the frequency, the faster signal changes

· Sampling rate needs to be able to capture high frequencies for high-quality recordings. (sampling rate has to be at least twice the maximum frequency)

Pixel and Bits

· Increase resolution > increase no. of pixels > increase measurement of brightness of pixel

· 8-bit system can distinguish between 256 different brightness values (gradations) for each pixel.

· The more gradations, the finer details rendered.

Colour Sampling

· More bits per pixel also allows capturing subtler color rendition.

Digital Compression

Comparing Digital Formats

(pg. 204-207)

12: PICTURE & DIALOGUE EDITING

Terminology

Cut: 

joining of 2 shots, with abrupt ending of 1 shot and immediate beginning of next

Splicing: 
physical cutting and joining

Edit point:
point where a cut takes place

In point:

head (beginning) of a shot

Out point:
tail (end) of a shot

Some Film Theory – Montage

Lev Kuleshov’s three-shot sequence (early 1920s)

· Initial shot – insert shot – reaction shot

· Meaning of actor’s expression depends on (1) insert shot, (2) ordering of the shots.

CUTTING STYLES

Invisible Cutting

Construction of sequences in which space & time appear to be continuous.

· Cuts propel time forward & pick up pace.

· Cutaways & reaction shots maintain continuity between shots that don’t match.

· “Cut on the action” to hide cuts.

Jump Cut

Match cuts

· Cuts that appear to occur in same time and place 

· Sequence of cuts moving from long shot to medium shot to close-up is usually made up of match cuts.

Jump cut 

· occurs when disconcerting mismatch between shots

· Used for comic effect or creative element

Screen Direction

· Preserve screen direction at cuts

1. Action editing: Direction of glance, entrance-exits

2. When 2 shots violate 180( rule, and no shot is available where camera crosses the axis, separate shots with a neutral shot.

3. Correspond to geographical positions (East to west ( right to left)

Joining Sequences

Fades:

Passing of time, sunset followed by sunrise, opening & closing of theatre curtains

Dissolves: 
Passing of time, but closer connection between 1 sequence & the next.

Straight cut:
(1) 
No significant time change



(2) 
Change in time/location signaled by other cues: 

 
sound level, lighting, colour, dress, locale, image grain, contrast

Parallel editing:
Cut back & forth between 2 threads of action simultaneously.

DIALOGUE EDITING

Dialogue & Scene Structure

To condense dialogue:

1. Cutaways

(3-shot pattern: initial shot – POV shot – reaction shot)

2. Match cut

3. Jump cut

Replacing Dialogue

ADR (Automatic Dialogue Replacement) / looping
· Occurs when location audio is unacceptable

· Actors redo their lines in sound studios while watching repeating loops of picture 

Cutting Dialogue Tracks

· Avoid cutting in middle of breath

Leave whole breath in place and fade it down quickly in the mix.

· Linear editing system: Scrubbing (run sound slowly forward & back by hand)

· Non-linear editing system: Visually edit sound’s waveform

Narration

· Works best when woven in with sync sound.

THE EDITING PROCESS

1. The editing log

2. Selecting shots

· Paper cut: list of selected shots in proper order, identified by timecode

· Logging programs on PC allows editor to capture timecode & shuffles shots to desired order

3. From rough cut to picture lock

· Rough cut

· Fine cut

· Picture lock/freeze: when all changes are made

4. Test screenings & Feedback

· View on big screen (pace sped up, overpowering CU, wide shots with hidden details)

· Watch with audience to gain fresh perspective

5. Finding the right length

6. Titles

· Supers: 

titles over moving images

· Title cards: 

static/unmoving lettering

· Head credits: 

fade in/out at beginning of film

· End/tail credits:

crawl (horizontal)

Credit rolls/scrolls (vertical)

14: EDITING VIDEO

Stages of Tape Editing

3. Make workdubs

4. Log footage

5. Do offline edit

6. Make EDL (edit decision list)

7. Do online edit

· Final master tape is created by returning to original rushes and editing them as determined by the EDL.

8. Complex sound editing

· Stripping the audio / doing a layover

· Audio copied to multitrack audiotape machine or DAW (digital audio workstation)

· Add in tracks and mix into sound track

· Copy back to master tape

Offline and Online

· Offline edit implies using inexpensive, lower-quality equipment to structure movie.

(poor image quality & rough sound)

· Goal of offline edit: 
produce EDL 

(program is then considered locked)

· EDL allows quick & efficient use of expensive online efiting machines that edit original tapes into high-quality, finished master.

Tape Editing Systems

· Source VTR & record VTR 

· Source monitor & record monitor

· A-B roll systems: systems with more than 1 source deck allowing you to do dissolves and other effects 

· Cuts only: Setups that can’t do dissolves

· Most videotape editing systems have hand-operated control with 1 or 2 job/shuttle knobs that allow editors to move tapes forward/back at various speeds.

Control track editors 

· cannot read timecode

· not frame accurate (actual cut occurs several frames earlier/later than editing point selected)

· Many control track editors use “pseudo timecode”. Looks like timecode on display, but has no fixed reference to individual frames of video.

Timecode editors

· Frame accurate (some slip a bit when doing edit)

Computer editors

· Automatically compiles EDL

(1) RECORDING AND PLAYING TAPES

Assemble & Insert Recordings

Assemble mode

· VTR replaces old recordings with new video signals, new audio (if any), new control track and new timecode.

· Problem:

1. When recording stops, breaks in control track occur. This makes picture roll/break up (glitches).

2. All audio tracks from old shots are replaced by new audio. (Can be limiting.)

Insert mode

· Does not replace existing control track info

· Thus, avoids glitches

· BUT there must be continuous control track on tape before beginning insert editing

Blacking a tape: assemble record a black, silent video signal on full length of tape before work

MAKING WORKTAPES & OTHER DUBS

Window dubs

· When doing offline editing, copy tapes with burn-in timecode which is visible over picture 

Generation loss in dubbing

Rough estimates on maximum generations before significant impairment

· 1” tape: 4-7

· ¾” tape, Hi8, S-VHS: 2-3

· VHS: 1-2

Bars and Tone

· To standardize playback of video and audio recordings.

· Ensure playback decks reproduce the signal the way it was originally recorded.

Colour bars 

· Displays primary colours & B&W

· To make adjustments properly: use waveform monitor 

Audio reference tone

· Recorded at O VU on camera’s VU meter / –20 or –18 on digital recorder’s peak reading meter

· Adjust playback level at 0 VU on VTR’s VU meter / –20 or –18 on digital system’s peak reading meter

· Tone as reference, audio levels still requires boosting/lowering during edit

(3) OFFLINE EDITING

Making an Edit

Preroll 

· Most controllers rewind tapes 3-10s ahead of In Points before starting to edit.

· Preroll is needed to get machines to speed up before edit occurs. 

· Require sufficient continuous control track/timecode ahead of In Points.

Marking Edit Points

· 3-point edit

Source In, Source Out, Record In

· Open-ended edit
Source In, Record In




Press “stop”. 

Can trim end of shot cleanly when adding next shot.

· Backtimed edit
Record In, Record Out, Source Out




Alternative: Time duration & do 3-point edit.

Making Changes

Trimming 

· adding/subtracting frames from an edit point (Source In/Out)

· “plus” and “minus” on trim control: 
moving to earlier & later timecode

(not extending/shortening shots)

Audio Edits

· Straight cut

· L-cut / split edit:


picture & sound cut at different points so that video/audio overlaps from next shot

(4) THE EDL & (5) ONLINE EDITING

EDL 

· Includes timecodes for start & stop of every video & audio from source tapes. 

· Also shows exactly where each piece is to be recorded on master tape.

Online Editing

· A mode assembly: 
Record shots in chronological order

· B mode assembly: 
Recording all shots from individual source reels in EDL order, leaving 

gaps for other shots.

· C mode assembly: 
Record shots from individual source reels, in order of source reel instead 

of EDL. (variant of B mode)

15: SOUND EDITING

Sound Editing

Process of refining, enhancing and balancing sound for a movie.

· Spotting:

Deciding where to place music & effects

· Splitting tracks:
Audio divided into several strands/tracks (dialogue, SFX, music, etc)

· Sweetening:
Build up layers of sounds (SFX, other sounds added)

· Sound Mix:

Blend all sounds into a single track

Sound Editing Process

1. Basic nonlinear edit (Sound digitized at high resolution 44.1 kHz sampling rate or >)

2. Nonlinear edit; sweetening on DAW; mix in studio

3. Linear videotape edit

· Simple mixing during online session

· Complex audio sweetening

(Strip audio from online edit master and lay it over to a DAW or multitrack tape format.

 Add effects & music. Audio layback to remarry mix to picture on master tape.)

Sound Processing Devices

1. Equalizers
Selectively boost/cut various frequencies across audio spectrum

Low-frequency roll-off to minimize wind rumble/mic handling noise

· Graphic equalizers:
slider for diff bands of frequencies 

(boosted if slider above 0dB line)

· Parametric equalizers:
select usually low-, mid-, high-frenquency bands to boost/cut

2. Notch-peak filters

Acts like precise equalizers. Pinpoint 1 or 2 frequency bands & notch/peak (cut/boost) them.

3. Compressors

Reduce loud sections of sound track ( compressed dynamic range

Act like limiters to cut in sharply against overmodulation / cut volume gently.

Tracks excessively compressed have flat & unnatural quality.

4. Reverb units

Add reverberation to sound after it has been recorded. Sounds take longer to decay.

Reverberation: “liveness”, cues on space

5. Noise gates

Minimise noise by reducing recording level when there is no clear sound signal.

(threshold control, attack control, hold control, release control)

Can make overly reverberant track drier / change character of music.

6. De-essers

Compresses high frequencies (where sibilance distortion occurs) w/o affecting much else.

The Mixing Console

SOUND EDITING TECHNIQUES

Evaluating the Sound Track

Sound and Continuity

· Avoid hard sound cuts / distinct changes in quality 

· Cross fade/sound dissolve to make changes less abrupt.

· Allow loud scene to fade out naturally when transiting to quiet scene.

· Straight, hard cuts sometimes used for shock effect

· Power of silence

Sound Effects

· Foley stage: Special studio for creating effects while watching picture

· Sometimes to create moods/impressionistic backgrounds that don’t relate to image (non-diegetic)

Ambient Sound & Room Tone

· Soundtrack should never go completely dead.

· Background of tone/music = bed

· To fill in gaps/provide continuous bed

1. Splicing stolen atmos into loops & rerecording on another dub

2. From sound library (e.g. walla: track of people speaking with no distinct words)

Music

· License pre-existing music for use, or scored specifically for movie.

· Underscore: music to augment a scene

· Source music: music from source in scene (e.g. pianist next door, car radio)

· During rough-cuts, temporary music used

· Prepare timing sheet – Show music cue and its length

Editing music

· Fade in/out

· Shortened by removing frames from middle than beginning/end

Some Sound Editing Issues

1. Frame accuracy

2. Pops and clicks 

· Nonlinear systems: occurs when 2 sound clips meet on same track 

· Put clips on separate tracks & do dissolve

3. Audio scrubbing

4. Coding new material

5. Trims and outtakes (All audio material to be made available to sound editor)

PREPARING FOR THE MIX

Splitting Tracks

· Tracks: 2 sync sounds, narration, SFX, music, miscellaneous effects (backgrd tone)

· Premix may be done to consolidate some tracks before final mix

· Generally, split track if they vary in level/sound quality 

· easier for mixer to set level or EQ for each track separately

· can do dissolve is change is too jarring

Preparing & Delivering Tracks

Log sheets/Cue sheets

· Timecode in/out, fade in/out/under, slow/quick

· Unnecessary with DAW. Visual editing on waveforms.

THE MIX

Arranging for the Mix

· Engage professionals upon recommendations

· Digital dubbers reduce production time (no winding/rewinding)

