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8150 DVE Operations Standard Features

INfroduction

Standard Features

The DVE option for the 8150 is a single board that plugs into the
8150 chassis. The DVE video processing is frame-based and
provides 10-bit resolution throughout. It offers the most
advanced feature set ever seen in real-time effects processing,
including the following:

m SuperShadowl - a full bandwidth drop shadow with
independent manipulation controls.

® SurfaceFX[O, which combines the powerful texture and light
sourcing tools with the advanced UltraWarpl capabilities.
You can use any input to the 8150’s routing matrix, including
video and key inputs and the SuperMatte generator, as the
source for a texture.

» Four independent input freeze buffers (two for video, two for
textures).
® UltraWarpl advanced warp capabilities.

m Effect Transitions, which let you transition between switcher
sources with DVE effects such as pushes, flips, and tumbles.
When you select an Effect transition, the 8150 automatically
loads a preset DVE effect, so you don’t have to program
keyframes each time you use an Effect transition.

One of the features that makes the DVE option unique is its
flexible channel configuration.
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The DVE board has two channels: one main channel, which is a
full bandwidth 4:2:2 video channel; and a "twin" channel, which
is also a full-bandwidth 4:2:2 video channel, that you can use it as
a 4:0:0 key or shadow channel as well. This lets the DVE operate
in three modes:

® Video+Video (Vid+Vid) provides two fully independent 4:2:2
video channels, which both output full-raster key signals.

® Video+Key (Vid+Key) provides a 4:2:2 video channel and an
independent 4:0:0 key channel.

m Video/Key+Shadow (Vid/Key+S) provides a 4:2:2:4
video/key combination, plus an independent 4:0:0 shadow
channel.

TimeFramell Effects editing is a powerful way to create, store,
recall, edit, and run complex effects with frame accuracy and
digital repeatability. With the standard 8MB of battery backed
memory, you can store 100 Timeline effects on-line. You can run
Timeline effects manually from the Control Panel, by GPI trigger,
or by RS-422 serial remote control from a variety of edit
controllers.

Each DVE channel, as well as the Global control, can be onits own
8150 timeline. This lets you build different effects on different
channels, then offset their start times and the global effect
independently.

Transform controls include 2D and 3D positioning and rotation,
size, aspect, skew, and perspective. There are five different
motion path types that you can assign to parameters on a
keyframe-by-keyframe basis.

Corner Pinning lets you pick up and paste any corner of an image
to create shapes that are not a standard four-sided object with
right-angle corners. UltraWarp offers non-linear shapes to distort
and otherwise manipulate the image.
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The light source feature is a 3D modeler that lets you add
highlights and /or shadows to either or both channels. Textures
work with the light source feature: the DVE modifies the light
source based on the texture signal, making true shading and
highlights possible throughout a transformation. Textures also
work with warps to let you create, for example, textured spheres.
You can use any direct source in the 8150, live or still, as the source
for the texture.

About This Manual

Scope of Manual

This manual has tabbed sections to help you find the information
you need quickly. Each section includes a diagram of the menu(s)
covered, a list of all the related controls with a brief description
of their functions, and wherever possible, tutorials with examples
that illustrate concepts or functions. The tabbed sections cover
functional topics, as described below.

Section 1 — Introduction
This section is an overview of the DVE option. It also discusses
the information in this manual, and methods for getting the most
out of it. A description of the video and key signal paths appears
at the end of this section.

Section 2 — Getting Started

The Getting Started section contains an overview of the screen
numbering system. There are also step-by-step instructions for
selecting sources, configuring channels, and building, saving,
and recalling a simple effect in this section.
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Section 3 — Transforms

This section describes how the DVE handles image manipulation,
including how parameters interact with each other. It also
includes a discussion of target, source, and global spaces, and
their interaction.

Section 4 - DVE Menus

This section covers the menus, submenus, and controls that
contain all operating parameters for the 8150’s internal
twin-channel DVE option, as well as step-by-step procedures
demonstrating how to use certain features.

Section 5 — Building and Running Effects

Section 5 explains creating, editing, and running effects,
including creating two-keyframe effects for use as Effects
transitions. It also covers timelines, their control buttons and
menus, as well as using the TimeFramell Effects Editor and
Quick Keyframe buttons. See Section 10 — Timelines in the 8150
Switcher Operations Manual for details on saving and recalling
switcher effects.

Section 6 — Motion Control

There are five motion path types that you can assign to
parameters which define how the DVE interpolates between
different settings in different keyframes. This section discusses
the different path types, and how to assign them to parameters.

How to Use This Manual

This manual is designed for easy reference. Everything you need
for any function appears in its own tabbed section: button and
control descriptions, plus tutorials that take you step-by-step
through the function. Because each section focuses on a specific
area, you may need to use more than one section for more
complex operations.
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This manual assumes that you have a properly installed and
configured system, and some basic knowledge of the purpose of
a digital effects system in a production environment. See the 8150
Technical Guide, P/N 9100-0212, for a detailed description of
setup procedures.

If you are not familiar with the terminology used, see the glossary
of terms in Appendix A of the 8150 Switcher Operations Manual,
P/N 9100-0204.

Manual Conventions

In this manual, all Control Panel keys are called buttons to avoid
confusion with the video keying process.

Keycap labels appear in bold capital letters: the DVE button, the
RUN - button. Menu names are capitalized: the Warp menu, the
Input menu. Softkey labels are in bold upper and lower case
italicized letters: the Locate softkey. Softknob labels appear in
bold upper and lower case letters: the H Loc softknob.

A sequence of button presses appears with long dashes (-)
separating the buttons: MODIFY — ALL — ENTER. Holding one
button down and pressing another appears with a plus (+). For
example, holding CLEAR and pressing the DVE button appears
as CLEAR + DVE.

Depending on your input and channel configurations, a channel
can process a video signal, a key signal, or a drop shadow. This
manual uses the word image generically to indicate the channel’s
source (video, key, or shadow).
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The 8150 DVE’s unique features call for a new way of thinking
about DVEs. To avoid confusion about the terms used when
discussing the 8150 DVE option, please see the discussion below.
The glossary at the end of the 8150 Switcher Operations Manual
also defines terms used with the 8150 DVE, and DVEs in general.

® Channel

The term "channel" has historically been used to describe either
the video or key processing path, inputs, or outputs (for
example, the video channel, or the key channel output). Most
DVE systems process luminance and chrominance in the video
path and only luminance in the key path. Usually, the term
"two channel" system or effect refers to the number of video
images involved. The key channel processing is taken for
granted.

The 8150 DVE has the unique ability to process either a key

signal or a video signal with the twin (second) channel,

allowing you three possible combinations:

0 two raster-shaped video channels, including their
internally-derived raster-shaped key outputs

o one video channel and one key channel, for use with
irregularly-shaped key and fill signals

o one video/key channel combination that allows the
twin channel to manipulate an independent drop
shadow

In this manual, the term "channel" can refer to a video path, a

key path, or a shadow path, and, unless specifically noted, they

are interchangeable. The DVE board has a main video channel

(A) that processes video only, and a twin channel (B) that can

process video, key, or shadow.
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m Multichannel

"Multichannel" systems in the past always referred to the video
channels only, implying the presence of a key channel for each
video channel. Thus, a "two-channel" system had two video
paths and two key paths. The 8150 DVE is multichannel only
in Vid+Vid mode; in Vid+Key or Vid/Key+S modes, it would
be considered a single channel system with one video channel
and its companion key channel.

The 8150 DVE option has twin processor channels: the video
channel (A) and the twin channel (B). You can use these channels
in three different modes:

A =Video, B = Video

The DVE independently processes two full bandwidth 4:2:2
video signals for both the A and B channels. All transform,
warp, and lighting effects are adjustable separately and
independently on each video channel. The DVE internally
generates the key signals associated with each channel, which
are full-raster "white" with adjustable opacity and edge
softness.

A = Video, B = Key
The DVE independently processes one full-bandwidth 4:2:2
video signal for the A channel and one full-bandwidth 4:0:0
(luminance only) key signal for the B channel. All transforms
are available to the key signal independently from the video.
The B (key) channel also has clip, gain, and horizontal phase
controls.

A= Video & Key, B = Shadow
The DVE processes a video and key input as a single 4:2:2:4
signal for the A channel, and derives a full-bandwidth drop
shadow from the key input for the B channel. Both channels
have clip, gain, and horizontal phase controls for the key and
shadow signals.
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Control Panel DVE Buttons

With the DVE option installed in your 8150 system, several
Control Panel buttons become active. This section is an overview
of DVE specific buttons. See the 8150 Switcher Operations
Manual for information on other Control Panel buttons.

Channel Select Buttons

The Channel Select buttons are the green oblong buttons below
the joystick. The left button selects channel A, the middle button
selects channel B, and the right button selects the global channel.
Press a channel button to select that channel for control. Labels
above each button read CHAN A, CHAN B, and GLOBAL, to
indicate which channels are currently selected.

The DVE menu title indicates the currently selected channel
(Chan A, Chan B, Chan A /B, or Global); changes you make in the
DVE menus affect only the selected channel(s). To select both
channel A and channel B for control, press their buttons at the
same time. You cannot select the individual channels at the same
time as the global controls. Some menu controls change, or are
not available, when the global controls are active.

DVE/Miscellaneous Buttons

This group of buttons let you:

® enable graphic overlays

m Jock the joystick to the current menu controls
m freeze the DVE channel input(s)

» save and recall switcher snapshot keyframes

m acquire control of a chassis when configured with multiple
Control Panels
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Press the CURSOR button to enable cursors and channel
identifications on the 8150 preview output. The cursor shows the
center of rotation for the image, and there are separate cursors for
source and target space. The cursors for the A channel are red; for
the B channel they are blue; and for the Global controls they are
white for easy identification.

Use JOYSTICK LOCK to dedicate the joystick to the current
menu control. This is handy if you want to continue using the
joystick for positioning, for example, while using the softknobs
in the Warp menu.

PATH PREVIEW is not currently implemented.
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The DVE/Miscellaneous Buttons
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Pressing the DVE FREEZE button grabs and freezes the video
input (but not the texture input) to the currently selected DVE
channel(s). It overrides any freezes that are programmed as part
of a timeline effect. The FIELD button allows you to freeze a single
field or a full frame for the active channel(s). Toggle the FIELD
button on (lighting the button LED) to select a freeze of field 1 or
field 2. Toggle the button off (turning the LED off) to select a full
frame freeze. You can change the field /frame status of the freeze
even after you have frozenit; however, toggling the FIELD button
changes the field / frame status of both channels, whether they are
active or not. Pressing DVE FREEZE when the Global control is
active does not change the freeze status of either channel.

Use the SAVE KEYFRAME and RECALL KEYFRAME buttons
with the numeric keypad to store and recall 25 switcher Snapshot
effect registers. You can be in any menu when you save or recall
a Snapshot effect register. See Section 10 — Timelines in the 8150
Switcher Operations Manual for more details on Snapshot effects.

The ACQUIRE button selects the active Control Panel. With a
single Control Panel, the ACQUIRE button LED lights
automatically when you power up or reboot the Control Panel.
Double pressing this button turns off the LED and disables
control of the Main Chassis from the Control Panel. A single press
of ACQUIRE re-establishes control.

When more than one Control Panel is connected to a Main
Chassis, only one Control Panel can be active, or acquired, at a
time. The active Control Panel has a lit ACQUIRE button. To
change to another Control Panel, double press ACQUIRE on the
active Control Panel to turn the LED off. This disables control
from this Control Panel and makes control available to any other
panel. Press ACQUIRE on the Control Panel that you want to use.
The LED lights, and the new Control Panel is now acquired and
ready for use.
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When a multiple Control Panel 8150 system is first powered up,
no Control Panel is acquired. Press the ACQUIRE button once to
acquire a panel. One the system is running, it remembers which
Control Panel is acquired, so a Control Panel or Main Chassis
reset does not clear the current acquired status of any panel.

DVE-Related Menu Butions

Press the DVE menu button to access the controls for
transforming the currently selected DVE channel(s). The
EFFECTS TRANS button accesses the menus used to build, save,
and recall effects transitions, as well as to access 30
pre-programmed two-keyframe effects for use as transitions. The
other buttons in this group access menus for switcher functions.
See 8150 Switcher Operations Manual for information on menus.
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The 8150 Menu Buttons
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When Auto Menus (in the Personality User Keys & Misc
submenu) is turned On, selecting an Effect transition (by pressing
the EFFECT transition button, lighting it red) automatically
recalls the DVE Misc menu, performing the same function as
pressing the EFFECTS TRANS menu button. Similarly, pressing
any of the oblong DVE Channel Select buttons recalls the DVE
Channel menu for the selected channel(s).
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Video and Key Signal Paths

Understanding the video and key signal flow will help you better
understand how the DVE option works. This discussion outlines
your options for channel configurations, and includes DVE block
diagrams that show the system video and key signal paths in
more detail.

Channel Configuration Overview

The 8150 DVE option has one channel dedicated for video (A) and
a twin channel (B). The main video transformation path (A) is a
full-bandwidth video channel. B is also a full-bandwidth video
channel, but it can process key signals (luminance only) as well.
This gives the internal DVE three modes of operation.

Video+Video

Vid+Vid mode uses both Channels A and B as video channels.
They have independent control of all keyframe parameters
including motion paths, warps, light sources, and textures. The
DVE processor internally generates the key signals associated
with each channel. The key signals are full-image "white" with
adjustable opacity and edge softness.

Video i
p AL Channel A | Video >
Transform

Video
DVE eI
Combin Key

Internal DVE

Video | | channel B | Video o
Transform "

8150 Crosspoint Matrix
8150 Crosspoint Matrix

The Video+Video Mode
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Video+Key

Vid+Key mode uses Channel A for video and Channel B for key.
Channel A is visible only where Channel B appears. The 8150
automatically selects this mode when using the internal DVE for
a Keyer 1, Keyer 2, or DSK Effects Loop.
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s | Video | | channel A | Video o 2
% Transform Video _%
3 DVE 3
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el Transform - el
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Internal DVE

The Video+Key Mode

Video/Key+Shadow

Vid/Key+S mode uses Channel A for video and key and Channel
B for a full-bandwidth drop shadow derived from the key input.
You can manipulate the shadow with the B channel
independently of the video/key (A) channel, with all keyframe
parameters, including motion paths, Warps, Light Source, and

Textures.
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The Video/Key+Shadow Mode
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Signal Flow Details

As previously discussed, you can configure the DVE in three
modes: Video+Video, Video+Key, and Video/Key+Shadow.
This discussion includes a more detailed drawing for each mode.

Video+Video Mode

In the Vid+Vid mode, the DVE functions as two identical video
channels. It applies the texture input to the light source generator,
then combines that output with the video input.

There are two transform controllers: one dedicated to the A input,
the other to the B input. Each transform controller generates an
edge key signal that defines the transformed raster edges.

The transformed outputs are then combined for single video and
key outputs, which are sent to the 8150 crosspoint matrix. The
combining process uses either a fixed priority (A over B or B over
A) or a Z-based priority, where the position of each image in 3D
space determines its priority.
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9100-0254-00 - MAY 96 Introduction 1-15



Video and Key Signal Paths 8150 DVE Operations

The graphics output superimposes the axis grids for the A and B
channels.

Video+Key Mode

The Vid+Key mode differs from the Vid+Vid mode in that the
DVE processes the B input as the key signal, with additional clip,
gain, and horizontal phase adjustments. Note that the
"chrominance" part of the B circuitry is not used since key signals
are luminance only.

The DVE’s key output is a transformed version of the B channel
input, and not the raster-based signal seen in Vid+Vid mode. The
key (B) channel is the "hole cutter" for the video (A) channel, but
the two are independent, meaning that it is possible to position
the key channel so that the video channel is not visible.
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Video/Key+Shadow Mode

The Vid /Key+S mode is similar to the Vid+Key mode, except that
the "chrominance" part of the B circuitry is used to create and
process a full-bandwidth shadow signal.

The transforms for the A channel also control the main key path.
The B channel transforms control the shadow signal, allowing
completely independent control of the shadow.

The DVE key output is a combination of the A channel key and
the B channel shadow.
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Getting Started

This section outlines the basic steps for working with the 8150
internal DVE option. You may also find it helpful to work through
the examples in this section to quickly familiarize yourself with
the new menus and some basic operations.

This section covers only 8150 operations related to the internal
DVE option. For information on basic switcher operations, see the
8150 Switcher Operations Manual Section 2 — Getting Started.

Rebooting the 8150 with Internal DVE

When the 8150 has the internal DVE Option installed, the
software takes a few seconds longer to load after power-up or a
reboot, typically about 12 seconds. This is indicated by the fact
that the Keyer 1 menu appears in the display after about five
seconds, but the crosspoint buttons do not light for another six to
seven seconds. The 8150 is not operational until the lamps light
in the crosspoint buttons. When they light, the 8150 is ready for
user input.

If the internal DVE Option is not installed, the 8150 normally
boots in about five seconds. The Control Panel, if powered down
or reset separately, boots in about seven seconds.
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Internal DVE Input and Output Routing

Manual Routing To/From the Internal DVE

Viewing the Internal DVE Outputs

When the internal DVE is installed, its combined video and
combined key outputs appear as internal sources in the 8150, just
like black, the SuperMatte generator, or the Framestore outputs.
By default, the DVE video output appears as crosspoint 16 (press
and hold SHIFT and press the third crosspoint button from the
right), while the DVE key output, by default, is not assigned to a
crosspoint button. However, you can assign either source to any
crosspoint button, or you can de-assign either or both from any
crosspoint button, depending on your individual needs.

You can also manually route the DVE Video or DVE Key outputs
to the Preview output or any Aux output by selecting them with
the Source pushknob in the Pvw Bus Ctrl & Misc or Aux Buses
submenus respectively.

See the 8150 Switcher Operations Manual Section 12 — Personality
for information on assigning sources to crosspoint buttons, and
Section 7 — Miscellaneous Functions for information on routing
sources to the Preview and Aux outputs.

Selecting Sources for the Internal DVE Inputs

You can manually feed the DVE video inputs with any source in
the 8150, except for DSK Preview. To manually select a source for
the DVE inputs, press the DVE menu button, followed by the
Input submenu softkey. Press the left-hand Source (Input) softkey
to access the Front Source and Back Source controls. Front
Source selects the source that is routed to the DVE input when it
is displaying its "front" side, i.e., rotated less than 90 degrees
horizontally or vertically from its normal position.
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Back Source selects the source that is routed to the DVE input
when it is displaying its "back" side, i.e, it is rotated more than 90
degrees horizontally or vertically from its normal position.

You can select a source for the DVE inputs in any of three ways:

m If the source is assigned to one of the crosspoint buttons, you
can press and hold the appropriate crosspoint button on the
bottom bus row (either Background B or Preset) and press the
Front Source or Back Source pushknob to select that source.

m If you know the 8150’s internal crosspoint number for that
source, you can type the number at the numeric keypad and
press the Front Source or Back Source pushknob to select that
source. For a list of the internal crosspoint numbers, see Section
4 — DVE Menus.

® You can turn the Front Source or Back Source pushknobs to
find the name of the desired source.

Since there are a pair of processing channels in the DVE, there are
individual front and back inputs for both the A and B channels.
The display at the top of the menu indicates which channel you
are controlling: DVE Chnl A, DVE Chnl B, or DVE Chnl A/B for
both simultaneously. When in Vid+Vid mode, you normally
route video to both the A and B channels; however, when in
Vid+Key or Vid/Key+S modes, you normally route video to the
A channel and a key signal to the B channel.

Other controls in the Input submenu are:

» Flip Picture, which allows you to invert the horizontal and /or
vertical orientation of the front and/or back source images if
needed.
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Strobe, which allows you to freeze or strobe the input source
image, and adjust the duration of the strobe period. If you
freeze the input, the same frozen source image appears on both
the frontand back sides; if you strobe the input, the same source
image appears on both sides until the next strobe occurs, at
which time the new source image appears on both sides until
the next strobe occurs, etc.

Motion Detect, which allows you to set the sensitivity of the
input motion detection; the default setting is 9. If there is a lot
of motion in the input video, you should set Mode to a number
between 8 and 14, or, in extreme cases, to Field; if there is little
motion in the input video, you can set Mode to a number
between 1 and 7; if the input video is a still image, you can set
Mode to Frame. As a rule of thumb, the Mode number should
be as low as possible without incurring any inter-field motion
artifacts. See Section 4 — DVE Menus for more information on
this setting.

To route texture sources to the DVE’s texture inputs, press the
DVE menubutton, followed by the Light Source softkey. Pressing
the Texture softkey brings up the Source pushknob, with which
you can select the texture source in the same manner as you did
the video source. To view the texture, both the Light Source and
Texture functions must be turned on. See Section 4 - DVE Menus
for more information on using this feature.
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Input Blanking Width Adjustments

The 8150 Internal DVE expects its input video to conform to
minimum horizontal and vertical blanking widths. If the video
routed to the DVE has blanking that is wider than normal, black
lines appear on the horizontal or vertical edges of the image when
it is at reduced size. To compensate for this, the DVE has two
modes of input blanking width compensation.

To access these input blanking controls, press the Global Channel
Select button below thejoystick, lighting the GLOBAL label. Press
the Blanking softkey to access the selections, which are Off, Crop,
and Stretch.

NOTE: These settings are not keyframable
attributes; they are engineering setups that do not
change from one keyframe to the next, nor from one
snapshot or effect to another.

Crop mode masks off the edges of the image, making the wide
blanking invisible without stretching or otherwise distorting the
image, but changing the 4:3 aspect ratio of the key signal. There
are separate controls for horizontal and vertical blanking; these
controls apply to any and all sources selected as DVE inputs, both
front and back.

Stretch mode removes wide blanking by stretching the image
horizontally or vertically until the black edges are not visible,
maintaining the 4:3 aspect ratio of the key signal but distorting
the image slightly. There are separate controls for horizontal and
vertical blanking for both the front side and back side of the DVE;
however, these controls apply to any source selected for these
inputs.
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The advantage to Crop mode is that the aspect ratio of the video
does not change, so that you can transition from a direct source
to that same source through the DVE at full size with no visible
difference between the two. The disadvantage to Crop mode is
that, if the DVE is keyed at full size over a background, the
extreme edges of that background may be visible behind the DVE.

The advantage to Stretch mode is that the key signal retains its
full 4:3 size, so that if the DVE is keyed at full size over a
background, the background remains unseen. The disadvantage
to Stretch mode is that the aspect ratio of the video changes, so
that a transition from a direct source to that source through the
DVE at full size would be visible as a difference in height or width
between the two.

Automatic Routing To/From the Internal DVE

Normally, when feeding the DVE inputs with sources from the
8150’s internal crosspoint matrix, you must manually select the
DVE video output on one of the bus rows in order to view and
use the DVE as a source.

However, there are two modes in the 8150 that use the internal
DVE, but do not require you to manually select the DVE output
on any bus row; in fact, doing so would place the DVE signal path
into a feedback loop, which is normally undesirable. Similarly,
the DVE inputs are automatically fed with the correct sources
when in these modes. The two modes are the Effect Transitions
and Effects Looping.
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Effect Transitions

The 8150 switcher can execute transitions between sources as a
mix, a wipe, or NAM (non additive mix). The addition of the
internal DVE option allows the 8150 to transition between sources
as a two-keyframe DVE effect. Pressing the EFFECT transition
button enables the use of the internal DVE as a background
transition from one source to another, or to transition one or more
keyers on or off.

To see this in action, select a source on the Background A bus and
a different source on the Background B bus. Do not select the DVE
video output on either bus, as this creates a feedback loop. Press
the BKND button, followed by the EFFECT transition button,
which lights both buttons red. Move the fader bar to see the
transition take place; the default transition is a "squeeze" of the
Background A source to zero size, revealing the Background B
source beneath it. You can also press AUTO TRAN to execute the
transition automatically.

To select other DVE effects for the transition, press the EFFECTS
TRANS menu button to access a list of 51 two-keyframe effects.
Registers 20 through 50 in this list are pre-built effects that you
can select and recall for use as an Effect transition. Registers 0
through 19 are available for you to create, save, and recall your
own two-keyframe effects for use as Effect transitions. See Section
5 — Building and Running Effects for more information on the
creation of your own Effect transitions.

Think of a transition as changing between "from" and "to" states,
with "from" being the state before the transition, and "to" being
the state after the transition. When you select an Effect transition,
the "from" state is routed through the DVE, which then executes
its move, revealing the "to" state behind or underneath the DVE.

9100-0254-00 - MAY 96 Getting Started 2-7



Internal DVE Input and Output Routing 8150 DVE Operations

To execute an Effect transition of the M/E Background buses or
the Program and Preset buses, the 8150 automatically routes the
source selected on Background A or Program through the A
channel of the DVE, using the DVE key signal as a "wipe" pattern
to place the DVE over the Background B or Preset source. At the
start of the transition, the DVE A channel is normally at full 1:1
size and position, and the B channel is hidden behind the A
channel and set to zero opacity.

As you move the fader bar, the DVE effect progresses, until, at
the end of the fader bar travel, the effect finishes, with the DVE
normally ending up off-screen. At the same time, the buses
flip-flop, as in any transition, placing the "to" source that was on
Background B (or Preset) onto Background A (or Program), and
placing the "from" source that was on Background A (or Program)
onto Background B (or Preset). At the same time, the new
Background A (or Program) source is routed through the DVE in
preparation for the next Effect transition. This method is totally
automatic and does not require you to route any source to the
DVE manually.

2-8  Getting Started 9100-0254-00 - MAY 96



8150 DVE Operations Internal DVE Input and Output Routing

Note: When you press EFFECT to select an Effect
transition, the selected "from" bus is automatically
routed through the DVE for the transition. Since the
DVE has a one-frame processing delay, the video on
the selected bus becomes delayed by one frame at
that point, which may be visible as a small jump if
the "from" video contains motion. At the end of the
transition, the "to" bus flip flops with the "from" bus
and is routed to the DVE, where it is now delayed
by one frame, again visible as a jump if the video
contains motion.

Additionally, when you select a transition type
other than EFFECT, it removes the one-frame delay
from the path, which again may be visible as a small
jump. This one-frame delay is inherent in the DVE
architecture and cannot be changed.

The 8150 always executes an Effect transition as a full raster DVE
move in Vid+Vid mode, no matter which bus is selected as the
active transition. (See the discussion on Channel Configuration
later in this section for an explanation of Vid+Vid and the other
modes.) This means that, even if you select only a keyer (KEY 1,
KEY 2, or DSK) for an Effect transition, the background over
whichitis keyed still appears in the DVE move as the "from" state,
which is the current background before the keyer has
transitioned. As the DVE move progresses, itreveals the "to" state,
which is the current background after the keyer has transitioned.

Similarly, if only BKND or PGM PST is selected for an Effect
transition, and any of the keyers are turned on, the keyer(s)
appear in the DVE move in the "from" state, which is the current
background with the keyers composited over it.
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Note that the keyers do not transition on or off unless you have
selected them as part of the transition. In this case, as the DVE
move progresses, it reveals the "to" state, which is the new
background with the keyer(s) composited over it. This is also true
when executing an Effect transition of the Program /Preset buses
if the DSK is turned on.

In situations where multiple buses are selected for an Effect
transition, the "from"state again appears inside the DVE, while
the "to" state appears behind or underneath the DVE, with the
selected buses appropriately transitioned.

Executing an Effect transition of the M/E keyer priority is not
possible under any circumstances, and is locked out.

Using an Effect Transition with Ultamix (Split Transition)

As described earlier, the DVE key output is used as a "wipe"
pattern to place the DVE video, which contains the "from" source,
over the "to" source. Since the normal wipe path is used for this
function, you cannot simultaneously use a wipe transition with
an Effect transition. The wipe pattern generators are still available
for use as external key masks, however.

As discussed in the 8150 Switcher Operations Manual, if you
execute a split transition using a wipe and a mix simultaneously
in a transition that includes the M/E Background buses or the
Program /Preset buses, the background buses must transition as
a wipe.

Similarly, if the Background buses or Program/Preset buses are
involved in a split transition using an Effect transition and a mix
simultaneously, these buses must transition as an Effect, and any
keyer(s) included must transition as a mix.
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Effects Looping

The other mode of operation in which you do not directly select
the DVE output on any bus is called an Effects Loop. This mode
routes the processed fill and key signals from one of the three
keyers (Keyer 1, Keyer 2, or the DSK) to the DVE, which
transforms them, and then routes the transformed fill and key
back to the same keyer from which they were routed. Because the
routing of the processed fill and key is automatic, you should not
select the DVE crosspoint on any bus row; again, if you did, it
would create a feedback loop by routing the DVE output back to
its own input.

Unlike the Effect transitions, Effects Looping does not force the
DVE to be a full-raster source; in fact, this mode forces the DVE
into V+K mode, using the A channel to transform the fill and the
B channel to transform the key. You can manually select V/K+S
mode to add a drop shadow to the key if you wish.

To see Effects Looping in action, set up a key on Keyer 1. (See the
8150 Switcher Operations Manual Section 4 — Keying for more
information on setting up a basic key.) To perform an Effects
Loop, press the MISC menu button followed by the Aux Buses
submenu softkey. Press the Effects Loop Inputs softkey, which
brings up controls for the Effects Looping choices. Make sure that
Dve Select is set to Internal. (Ext 1 and Ext 2 are for external
DVEs; these selections are covered in the 8150 Switcher
Operations Manual Section 7 — Miscellaneous Functions.)

Using the Loop Select pushknob, select M/E Key 1, and press the
Press to Assign pushknob to enter that selection. The display
above the pushknob now reads DVE I-M/E Key 1, and a small
display above the keypad register also reads "DVE I-M/E Key 1"
in all menus to remind you that an Effects Loop is active. (The "I"
indicates the "Internal" DVE.)
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NOTE: If the Press to Assign pushknob display
remains at DVE Loop Off, and the Loop Select
display automatically changes to Off, select a
transition type other than EFFECT, such as MIX,
WIPE, or NAM. The DVE is not available for Effects
Looping if it is already being used for an Effect
transition, either with the M/E buses or the
PGM/PST buses.

You should now see Keyer 1 routed through the internal DVE,
which you can use to reposition, resize, rotate, and otherwise
manipulate the key. Furthermore, note that, while the Effects
Loop is active, selecting other key sources on Keyer 1 routes them
through the DVE as well.

To turn off the Effects Loop, turn Loop Select to Off and press
the Press to Assign pushknob or hold down the Clear button and
push the Effects Loop Input Softkey. Its display and the display
above the keypad buffer change to DVE Loop Off.

You can perform an Effects Loop for any of the three keyers.
Additionally, you can perform an Effects Loop (M/E Bgnd) that
sends a composite of the M/E Background buses with Keyer 1
layered over them to the internal DVE, which re-enters on Keyer
2. At this point, you can use the Keyer 2 fill bus to select the
background over which the DVE is keyed. However, you can only
perform one Effects Loop at a time, since there is only one Effects
Loop return path in the 8150’s internal crosspoint matrix.

For more information on Effects Looping, see the 8150 Switcher
Operations Manual Section 7 — Miscellaneous Functions.
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Channel Configuration

As described in Section 1 — Introduction, the 8150 internal DVE
architecture is known as "twin channel," and can operate in three
modes:

® Vid+Vid - two independent 4:2:2 video channels, each with
full-raster key signals.

® Vid+Key — one 4:2:2 video channel and an independent 4:0:0
key channel.

® Vid/Key+S - also called SuperShadow; one 4:2:2:4 video/key
channel and an independent 4:0:0 shadow channel.

Note that the A channel is always Video by definition; the B
channel can be Video, Key, or Shadow. The default configuration
for the twin channels is Vid + Vid on power-up or reboot. To select
a different configuration, press the DVE menu button and the
Output submenu softkey. Toggle the Channel Mode softkey to
select one of the three configurations, Vid+Vid, Vid+Key, or
Vid/Key+S.

NOTE: When using the internal DVE for an Effects
transition, the Channel mode is forced to Vid+Vid
and cannot be changed until you select another
transition type (MIX, WIPE, or NAM). Similarly,
when using the internal DVE for Effects Looping,
the Channel mode is forced to Vid+Key; although
you can manually change this to Vid/Key+S if
necessary. However, Vid+Vid mode is locked out
until you turn the Effects Loop off.
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If you select Vid+Key or Vid/Key+S modes, controls for Clip,
Gain, Key Phase, and Softness appear at the bottom of the menu.
These controls allow you to adjust the internal DVE’s keyer, not
the 8150 keyer. Note that these adjustments are totally
independent of all the 8150 keyer adjustments; if you use the
internal DVE as a fill and key source (which is a typical usage),
these adjustments are "upstream" of those in the 8150 keyer.
Normally, if the composite key needs adjustment, you should
adjust it with the DVE keyer controls and not with the 8150 keyer
controls, which should remain at default unless the DVE controls
cannot produce the desired key. The DVE keyer controls are
described below.

» Clip adjusts the luminance level of the key signal that "cuts the
hole" for the fill, much like the 8150 keyers” Low Clip
adjustment. This adjustment has no effect on the key or shadow
if its Key Source is set to White. The default Clip value is 50.

» Gain adjusts the sharpness of the slope of the key edge, much
like the 8150 keyers’ Low Gain adjustment. This adjustmenthas
no effect on the key or shadow if its Key Source is set to White.
The default Gain value is 100, but use 114 for a true linear key.

» Key Phase adjusts the horizontal position of the key signal (key
timing) relative to the fill signal, much like the 8150 keyer’s H
Position adjustment. It is best to set this adjustment with both
DVE channels at their default size and position, since any size
or position offset of either channel may make it appear that the
key timing is incorrect.

Softness performs the same function as the Crop/Soft control in

the Source Image submenu, except that it softens all four edges

of the key signal simultaneously and cannot be made
asymmetrical.
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Additional parameters in Vid+Key and Vid/Key+S modes are:

® Key Source, which accesses Key Select and Shadow Select
controls that allow you to select a full white raster-shaped key
or drop shadow, or an irregularly shaped key or drop shadow,
including a polarity-inverted version of that key or drop
shadow.

® Shadow, which allows you to apply any color to the drop
shadow when in Vid/Key+S mode, including adjusting the
drop shadow opacity.

The following parameters are active in all three keyer modes:

® Opacity, which allows you to independently adjust the
transparency of each DVE channel, except in Vid+Key mode,
in which you can only adjust the A channel transparency.

® Combiner Priority determines either a Fixed priority for the
two channels, with one channel always "over" or "in front of"
the other, including a Crossfade adjustment to mix or fade that
priority; or a Z Key priority, which determines the priority of
one channel over the other depending on the Z position of each
channel in 3D space, including a Z Softness adjustment to vary
the softness of the line of intersection between the two planes.
Additionally, there are A Offset and B Offset controls in this
mode so that you can artificially change the Z priority of either
channel without actually moving the image in 3D space.

— +0.3750

—1—+0.2813
——+0.1875
-0.3750 +0.3750
| | | 0, 0 | | |
I I I I I |
-0.5000 -0.2500 +0.2500 +0.5000
—— -0.1875
Full Raster —— -0.2813
(1X.75)

—— -0.3750

Examples of Screen Positions
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The Numbering System

The 8150 internal DVE option uses a numbering system derived
from the normal television aspect ratio of 4:3 — four units
horizontally by three units vertically. Dividing both sides of this
ratio by four yields 1:3/4, or 1:0.75. The internal DVE uses this
ratio as its numbering system. It indicates that the horizontal
width of the screen, or the H axis, is equal to one screen unit; the
vertical height of the screen, or V axis, is equal to three quarters,
or 0.75, screen units. There is plenty of room for moving the image
in all 3D spaces (see Section 3 — Transforms for a discussion of
local and Global Source and Target space); all planes have H and
V dimensions of plus and minus 100 screen units, for a total "size"
of 200 times the height and width of the screen.

The third dimension, Z, is perpendicular to the H and V
dimensions on each plane: it runs straight into and out of the
plane atright angles to the horizontal and vertical directions. This
value indicates depth, or distance from the plane.

The Axis of each plane is defined as a point at which all three
rotational axes (H, V, and Z) intersect. The default location of the
Axis is at the exact center of the plane, where H, V and Z Locate
values are 0.0000, although you can move it if needed. A point to
the left of the center of the plane has a negative H value; the left
screen edge has an H value of -0.5000. A point to the right of the
center of the plane has a positive H value; the right screen edge
has an H value of +0.5000. This gives a total width of 1.000.

Similar coordinates apply to the vertical dimension. A point
above the center of the plane has a positive V value; the top screen
edge has a V value of +0.3750. A point below the center of the
plane has anegative V value; the bottom screen edge hasa V value
of -0.3750. The vertical range from screen edge to screen edge
gives a total screen height of 0.7500.
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The H and V position numbers may represent locations on the
plane beyond the limits of the screen, rendering the source image
invisible. However, the numbers always give you the exact
location of the center of the plane, even if the source image is not
visible in the video output.

In two dimensional (2D) transforms, the Z value represents
source image size (with 2D PreTrans) or Global Target plane size
(with 2D PostTrans) only; it does not move the source image or
plane in the Z (depth) direction. A value of 1.0000 produces a full
size source image or Global Target plane. A value of 0.5000
indicates that the horizontal and vertical dimensions of the image
are reduced to one half of full size, and the image area is one
quarter of full size (1/2Hx1/2V =1/4).

In three dimensional (3D) transforms, the Z value represents the
position of the current plane in 3D space relative to the next
"downstream" plane. (See Section 3 — Transforms for an in-depth
discussion of the 3D planes and spaces.)

Assuming that all "downstream" planes are at their default
positions, at a value of 0.0000, the current plane’s Z position
coincides with the next downstream plane; it is "sitting" on that
plane. At values above 0.0000, the current plane is "behind" the
downstream plane, further away from the viewer. At negative
values, the current plane is "in front of" the downstream plane,
closer to the viewer. At Z values equal to or less than (more
negative than) —1.6667, the current plane (and the source image
on it) disappears; it has moved past the eye point and is actually
"behind" the viewer.
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However, moving any of the "downstream" planes in 3D space
also affects the position of the source image relative to the viewer.
A rule of thumb is:

If all four of the 3D Locate Z parameters (Source, Target, Global
Source, and Global Target) add up to —1.6666 or higher (more
positive), the source image is "in front of" the viewer’s eye point
and may be visible on screen (if its aggregate Hand V positions
are also within range).

If the four 3D Locate Z parameters add up to —1.6667 or lower
(more negative), the source image is "behind" the viewer’s eye
point and is not visible on screen (no matter what its aggregate
H and V positions).

Moving the Axis position for any plane moves the rotational
center of that plane relative to the source image. You can:

move the entire plane, including its Axis and the source image,
by using the 3D Locate controls, or

move the Axis only, leaving the source image alone, by using
the Axis Position controls, or

move the source image only, leaving the Axis alone, by using
the 2D Adjust/PreTrans controls.
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The Menu Display

The menus for the internal DVE option follow the same
conventions as all other 8150 menus. The DVE menu button
recalls the DVE menu for the active DVE channel(s), and the
EFFECTS TRANS menu button recalls the DVE Misc menu.

Along the right side of the menu display are the six softkeys that
recall the submenus, while along the left side of the menu display
are the six softkeys that recall the individual parameter controls.
The four pushknobs along the bottom of the menu display are the
value entry controls for most toggles and number parameters.
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See the 8150 Switcher Operations Manual Section 1 —Introduction
for more detailed information on the menu display, including
selecting parameters and entering values.

Setting DVE Parameters to Default

As with all other 8150 functions, you can use the CLEAR button
in the numeric keypad to set a parameter to its default value. You
can also use CLEAR to set all controls under a single softkey, or
an entire menu, to default.

To set a single setting to its default, press CLEAR to bring the
message <Clear> to the keypad buffer. (Note that if there is an
entry in the keypad buffer, pressing CLEAR once only erases that
entry, requiring another press of CLEAR to enter the message.)
With <Clear> in the keypad buffer, press a pushknob to reset its
parameter to its default value. You can also press and hold
CLEAR and press more than one pushknob to reset more than
one parameter.

Toreset all parameters accessed by a single softkey to their default
values, press and hold CLEAR and press the softkey. For
example, in the Transform submenu, press and hold CLEAR and
press the Rotate softkey to reset all its parameters (Source H, V,
and Z, and Target H, V, and Z) to default.

To reset all parameters in a submenu to their default values, press
and hold CLEAR and press the submenu softkey. For example,
to reset all Transform submenu parameters to their default
values, press and hold CLEAR and press the Transform softkey.
This resets all 3D Locate, Rotate, Axis Position, 2D Adjust,
Aspect, and Skew Perspective settings to default.
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Finally, to reset all DVE channel parameters back to their default
values, press and hold CLEAR and press the Channel Select
button for that channel. The three oblong Channel Select buttons
are beneath the joystick, with labels for CHAN A, CHAN B, and
GLOBAL. To reset all Channel A, Channel B, and Global
parameters, press and hold CLEAR and press each Channel
Select button in turn.

Changing Parameter Motion Path Types

The same Motion Path types available for 8150 switcher
parameters are also available for the internal DVE parameters.
(See the 8150 Switcher Operations Manual Section 10 — Timelines
for a complete description of all Motion Path types and how to
assign them.) However, since a large portion of the DVE
parameters are true motion parameters, you may want to be able
to change the path types of multiple parameters with one
operation.

To do this, press the PATH button in the numeric keypad. This
brings up a display in the keypad buffer that toggles through all
the available motion path types. Press the PATH button until the
desired path type is highlighted. As described in the 8150
Switcher Operations Manual Section 10 — Timelines, you can now
press a pushknob to select the highlighted path type for that
parameter.

However, similar to clearing parameters to their defaults, you can
set multiple parameters to one path type by selecting the path
type with the PATH button, and, before releasing the PATH
button, pressing the appropriate pushknobs, softkeys, submenu
softkeys, or Channel Select buttons to assign the selected path
type to all parameters associated with that button.
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Note that, since some parameters by definition cannot have
certain path types assigned to them, those parameters retain their
current settings.

The available path types are listed below inlowest to highest level
"priority" order. See Section 6 — Motion Control for more detailed

information on each path type.

JP

LN

SL

T1

T2

2-22

Jump; no interpolation from one keyframe to the next. All
parameters can accept this path type.

Linear; simple interpolation from one keyframe to the next,
with no acceleration or deceleration. All parameters that use
numerical values can accept this path type.

Smooth Linear; interpolation from one keyframe to the next,
plus acceleration when leaving a keyframe position and
deceleration when approaching a keyframe position. All
parameters that use numerical values can accept this path type.

TCB (Tension, Continuity, Bias) preset 1; applies

acceleration, deceleration, and splining (curving) to the motion
path of each keyframe by "looking back" to the previous
keyframe and "looking ahead" to the next keyframe. Only true
motion parameters can accept this path type.

TCB preset 2; same as T1. T2 is another set of TCB preset
values that you can apply to some parameters while,
simultaneously, others have T1 applied with different TCB
values. Only true motion parameters can accept this path type.
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SM Smoothed Motion; the locations of all keyframes in the
effect determine the acceleration, deceleration, and splining of
the path to make the motion as smooth as possible over the
entire effect. Only true motion parameters can accept this path

type.

DVE Snapshots and Timelines

After selecting sources and configuring the channels, you can try
saving and recalling simple snapshots and timeline effects that
include the internal DVE. These examples do not attempt to
include every DVE parameter; the intent is to give you a basic
understanding of the snapshot and timeline effect creation
process.

Since the internal DVE is fully integrated into both the 8150’s
snapshot keyframes and timeline effects, you can create, save, and
recall a single snapshot of all DVE and switcher parameters, or
create, save, and recall a complete timeline effect consisting of
DVE moves in conjunction with other switcher effects.

Save a snapshot keyframe of the DVE as follows:

STEP 1:  Onthe Background A bus, press the crosspoint button
to which the internal DVE Video output is assigned.
By default, it is assigned to the third shifted crosspoint
button from the right.

STEP 2: Locate the three oblong Channel Select buttons
beneath the joystick. Press the left and center buttons
simultaneously to light up the CHAN A and CHAN B
labels. This accesses control of both DVE channels.
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STEP 3:

STEP 4:

STEP 5:

STEP 6:

STEP 7:

Press the DVE menu button, followed by the Input
softkey. (If Auto Menus is On in the Personality User
Keys & Misc submenu, the DVE menu is already
present because pressing the Channel Select buttons
automatically accessed that menu.) Press the
Input/Source softkey and select input sources for both
the A and B channels with the appropriate softknobs.
Since the DVE video output is on the Background A
bus, you should see the source that you select for the
A channel only, since the B channel is currently
"behind" or "underneath" the A channel.

Press the Transform softkey, followed by the 3D
Locate softkey. Use the joystick to reposition the image
to one corner of the screen.

Press the Channel B select button (under the joystick)
by itself to highlight only the CHAN B label. Again,
using the joystick, move the B channel image out from
underneath the A channel and reposition it
somewhere else on screen.

Press the KEY 1 button and select the DVE Video
crosspoint on the Keyer 1 fill bus (the top bus row).
Press and hold the CLEAR button and press the KEY
menu button to set all Keyer 1 parameters to default.

Press the KEY menu button by itself to access the
Keyer 1 menu. Press the Sources/User Keyer softkey to
access that submenu. Make sure that the Key Cut
Source pushknob has DVE Key selected as the key
source for the DVE.
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STEP 8:

STEP 9:

STEP 10:

Press the CUT button to turn Keyer 1 on. Select the
SuperMatte generator (or any other source) on the
Background A bus. You should now see the DVE
keyed over the SuperMatte generator, or whatever
source you selected on the Background A bus.

To save this setup as a snapshot keyframe, type a
number between 0 and 24 (inclusive) on the numeric
keypad and press SAVE KEYFRAME. The current
setup is now saved as that keyframe number.

To verify that the keyframe was saved correctly, select
black on all buses. Press the DVE menu button and
move the joystick to reposition the DVE channels.
Type the keyframe number that you used in the
previous step and press RECALL KEYFRAME. The
exact setup as saved should now reappear on screen.

You can use the above method to save up to 25 snapshot
keyframes, each with a different DVE and / or switcher setup. You
can also save these snapshot keyframes to disk for later recall. See
the 8150 Switcher Operations Manual Section 10 — Timelines for
more information on saving and recalling disk files.
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To take the effect creation process a step further, you can build a
simple moving DVE effect as part of a switcher timeline effect as

follows:
STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

STEP 7:

Follow Steps 1 through 8 in the previous procedure.

Press the TIMELINE menu button, followed by the
Assign Timelines softkey. Verify that all 12 parameter
sets are included in the list under Timeline 1. If some
are missing or assigned to other Timelines, then use
the joystick to place the black box cursor in the
Timeline 1 list. Use the Parameter Select control to
select the missing parameter set(s) and press the Add
softkey to reinstate the missing parameter set(s) on
timeline 1.

Make sure that the the TIMELINE 1 button LED (in
the DELEGATION button area) is lit. If not, press it
twice quickly to light it.

Press the INSERT NEXT button in the QUICK
KEYFRAMES button area. This creates the first
keyframe of the timeline effect using the current
switcher and DVE setup.

Press both the Channel Select buttons simultaneously
to light both the CHAN A and CHAN B labels above
the buttons.

Press the DVE menu button to recall that menu. Press
the Transform softkey, followed by the Rotate softkey.
Use the joystick to rotate both DVE channels, using H,
V, Z, or any combination.

Press INSERT NEXT again. This creates a second
keyframe with the new switcher and DVE setup.
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STEP 8:

STEP 9:

STEP 10:

STEP 11:

Press and hold CLEAR and press the Transform
softkey. This sets all Transform submenu parameters
for both channels to their defaults, bringing both
channels full-screen with A over B.

Press INSERT NEXT again. This creates a third
keyframe with the new switcher and DVE setup.

Press the START button in the TIMEFRAME
EFFECTS EDITOR button area. This cues the timeline
effect that you have just created to its first (start)
keyframe.

Press the RUN button in the TIMELINE button area
next to the fader bar. You should see the DVE channels
rotate and return to full size over a two-second period.
This duration is due to the fact that the default
keyframe duration is one second, and that the final
keyframe in any effect, by definition, has no duration.

You can now name and save this timeline effect in one of the
8150’s Timeline Effect Registers. There are a total of 100 Timeline
Effect Registers available for effect saving and recall. See the 8150
Switcher Operations Manual Section 10 — Timelines for more
information on saving and recalling Timeline effects, as well as
saving and recalling Timeline disk files.
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Transforms

Overview

The 8150 DVE option is a three-dimensional digital effects system
used to manipulate images to give the appearance of motion in
three-dimensional (3D) space. To achieve this, the DVE can rotate
theimage, and as it rotates, maintain optically correct perspective.
The processing preserves the geometric precision of 3D space on
the two-dimensional (2D) plane of a television screen. The video
being manipulated is called the source image.

NOTE: Depending on your input and channel
configurations, a channel can process a video signal,
akey signal, or a drop shadow. This section uses the
word image generically to indicate the channel’s
source (video, key, or shadow).

There are four separate sets of 3D controls. It helps to visualize
this by thinking of each set as applying to a 2D plane. The controls
move the plane in 3D space. The four 3D control sets are as
follows, in order of processing;:

m The local Source plane—moves in local Source space and
contains the source image and any 2D pre-transform
modifications.

m The local Target plane—moves in local Target space and
contains the entire local Source plane.

® The Global Source plane—moves in Global Source space and
contains the entire local Target plane.
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m The Global Target plane—moves in Global Target space and
contains the entire Global Source plane.

When building effects and manipulating planes, start with the
Local Target space first so that you always have a true source
plane to work with. Later, you can use the other planes to create
complex movement.

Each plane has a horizontal (or H) axis, a vertical (or V) axis, and
a perpendicular (or Z) axis around which the plane can rotate.
The intersection of these axes is a single point called the axis point,
or simply "axis." You can view the axis point by pressing the
CURSOR button on the 8150 Control Panel. This turns on cursors

in the Preview output that indicate

X the current location of the axes for
the selected channel(s). See the
- Z discussion later in this section for
< \ » H more details on the axis cursors.
axis . ’
¥ v point Using a plane’s Locate control to

position it in its space also moves
the axis position to maintain its relationship to the plane. Rotating
the plane does not change the directions in which its Locate
controls work, but it does change the Locate directions of all
"upstream" planes. The discussions later in this section detail how
this works.
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Each set of 3D controls are identical in operation and power; the
only thing that differentiates them is the order in which they are
allowed to transform the image. The names of the 3D transform
sets could have just as easily been "First," "Second," "Third," and
"Fourth." However, the two Global 3D transforms (Third and
Fourth) are special in that they apply to both DVE channels and
cannot be separated. Additionally, the Global controls can exist
on their own timeline, with their own keyframes, for the purposes
of effect creation.

There are also two-dimensional PreTrans and PostTrans
controls. The PreTrans controls change the H and V position and
the size of the source image on the local Source plane without
moving the Source plane in 3D space. The PostTrans controls
change the Hand V position and the size of the entire transformed
image (the Global Target plane) on the screen, without moving
the Global Target plane in 3D space, by moving the apparent
position of the viewer relative to the Global Target plane.

CHA | PRE
——>» TRANS
(2D)

CHB | PRE
— 3 TRANS
(2D)

Transform Groups
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3D Transform Interaction Examples

3-4

For the following examples, activate only channel A. It is helpful
touse the 2D Adjust/PostTrans Zoom control to reduce the image
on the monitor and let you see more of the of 3D spaces. A Zoom
value of 0.3000 works well.

NOTE: Throughout this discussion, the term "local"
indicates the 3D controls for each channel (A and B)
to distinguish them from the Global 3D controls. If
neither the word "local" nor "Global" appears, you
may assume that the local 3D controls for the
individual channel are those under discussion.

Source Source
» H » H

A Source Z Rotate with a A Target Z Rotate with a
Source H Locate. Source H Locate,

Use the local 3D Locate/Source V control to move the image up a
little. This moves the local source plane (and its axes of rotation)
independent of the other three planes (and their axes of rotation).
To show this, use Rotate/Source Z to spin the image. It spins
around its own center. Now use local Rotate/Target Z to spin the
image. The local Target plane now spins on its center, which no
longer matches the center of the image because you have moved
it with Source Locate.
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A Source H locate on animage A Source H Locate on an image
Z-Rotated in Source space. Z-Rotated in Target space.

In the above example, it would make no difference whether you
used a Target Z Rotate, a Global Source Z Rotate, or a Global
Target Z Rotate for the second rotation; the results would appear
the same, since they are all "downstream" of the local Source
space.

Here is another example: Press CLEAR + 3D Locate (press and
hold the CLEAR button while pressing the 3D Locate softkey) to
re-center the image. Now use 3D Locate/Target V to move the
image toward the top of the screen (instead of 3D Locate/Source
V, used before). When you rotate the image, there is no apparent
difference, whether you use Source Z Rotate or Target Z Rotate;
they both spin the image about its own center, because by moving
the Target plane you have also moved the Source plane.
However, both Global Z Rotates spin about the center of the
screen, since you have not moved the Global planes.

Here is another example of plane interaction: start with a centered
image (all locate values set to 0.0000). Set local Rotate/Source Z
to 0.1250 (45 degrees). Now use 3D Locate/Source H to move the
image left and right. The image moves along a horizontal line
straight across the screen. Using any other Locate H controls gives
the same results. As mentioned earlier, rotating a plane does not
affect its own Locate directions.

9100-0254-00 - MAY 96 Transforms 3-5



3D Transform Interaction Examples 8150 DVE Operations

Set the Rotate/Source Z back to 0.0000, and set Rotate/Target Z
to 0.1250. The local Target H Locate and both Global H Locates
still move the image straight across the screen. Using local 3D
Locate/Source H, however, moves the image diagonally, showing
that the local Source plane’s Locate directions have indeed
rotated.

The above example shows that rotating a plane does not affect its
own Locate direction, but does affect the Locate directions of all
"upstream” planes. Rotating the local Source plane affects only
the 2D Adjust/PreTrans directions, which are discussed later.
Rotating the local Target plane affects the only plane "upstream"
of it, which is the local Source plane (including 2D
Adjust/PreTrans). Since the Global Source and Target planes are
"downstream" of the local Target plane, they are not affected by
anything you do with the Target plane.

Rotate Hierarchy

The previous examples showed that there is a hierarchy, or
priority, of 3D controls. Using functions further down in the
hierarchy affects the controls that come before them.

A Source H Rotate with a
Source V Rotate,
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LOCAL LOCAL GLOBAL GLOBAL
SOURCE TARGET SOURCE TARGET
ROTATE ROTATE ROTATE ROTATE

ZJ V! [H] ZJ V! [H] 2] VI [H] Z] V! [H]

TO OTHER CHANNEL

Rotate Hierarchy Within the 3D Transforms

Furthermore, in the case of the Rotate function, you must take this
hierarchy into account even within a single set of 3D controls. This
hierarchy is explained in greater detail later in this section.

For this example, tilt the image back vertically using
Rotatel/Source V, put the horizontal axis on the left image edge
using Axis Position/Source H, and horizontally rotate the image
(as if opening the cover of a book) using Rotate/Source H. Note
that this does not open like a book as you might expect. It fails
because this example has not taken into account the Rotate control
hierarchy: first Z, then V, finally H.

When you rotate a plane around its Z (perpendicular) axis, none
of the plane’s three rotational axes are affected. However, when
you rotate a plane vertically (around its H axis), you also rotate
the Z axis vertically, but the H and V axes remain unaffected.
Finally, when you rotate a plane horizontally (around its V axis),
you rotate both the Z and H axes horizontally as well, still leaving
the V axis unaffected. This is graphically shown in the Preview
output when the cursors are turned on; you can see thata Z Rotate
does not move the axis cursor at all; a V Rotate tilts the Z axis only;
and an H Rotate pivots both the Z and H axes. Note that the V
axis remains vertical at all times.
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Returning to the "book cover" example, but this time using
Rotate/Target V to lay back the top of the image, results in the
correct book cover effect. (Note that using Rotate/Target H to
open the cover in this case would fail exactly as it did when using
Source H and V Rotates in the previous case.) The reason for this
is that the Rotate parameter for each 3D space is using its own
internal hierarchy: first Z Rotate, then V Rotate, and finally H
Rotate.

A Target V Rotate on an image A Source V Rotate on an image
Z-Rotated in Target space. Z-Rotated in Target space.

In the first "book cover" example, the problem was that the Source
H Rotate was pivoting around the still-vertical V axis.

A Source H Rotate with a
Target V Rotate.
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Performing the V Rotate in Target space, which is "downstream"
of Source space, tilts the Source V axis back so that the Source H
Rotate functions as expected. This is an example of why more than
one 3D space is necessary in a DVE system.

You can also use Source and Target Z Rotates in combination to
spin the image about opposing corners. This effect looks better
with a square image, so instead of using 2D Adjust/PostTrans
Zoom to reduce the image, press Aspect and enter 0.5000 in both
the Aspect H and Aspect V controls. Start with an image that has
no Rotates or Locates, and set local Rotate/Target Z to 0.1250 (45
degrees). Set Rotate/Target Hand V to 0.0000. Applying a Source
V Rotate shows that the Source plane’s axes are Z-rotated: the
image rotates on H and V axes that are diagonal to the screen.

Now enter —0.1250 (45 degrees in the opposite direction) in local
Rotate/Source Z. This reorients the image to straight up and
down, but Source H and V axes are still diagonal to the image,
causing it to rotate around its corners. Again, this is because the
Target Z Rotate occurs "downstream," rotating the Source plane
and all three of its rotational axes.

Target V

I

| Sgurce

V\ | \
Target

oufce 3
- - - - OV B

1 ource

1 \§‘ H

I
Raster \

A Source V Rotate on an image
Z-Rotated in Target space and
Z-Rotated in the opposite
direction in Source space.
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2D Parameter Overview

There are two main sets of 2D position and size controls: PreTrans
is "upstream" of all 3D transforms, and PostTrans is
"downstream" of all 3D transforms, including Globals.
Additionally, Aspect and Skew are 2D controls that are upstream
of the 3D transforms. Perspective is a 3D control that acts
downstream of all 3D transforms.

2D Adijust/PreTrans

The 2D Adjust/PreTrans controls move the image on the local
Source plane without moving the plane itself. It is important to
note this for two reasons. First, PreTrans moves the image off the
axes of rotation of all four 3D transforms (since the image moves,
but each plane’s axes do not); and second, Source plane rotations
directly affect the path that the image takes when moved with
PreTrans.

For the following examples, it is helpful to use 2D
Adjust/PostTrans Zoom to reduce the image on the monitor and
let you see more of the 3D spaces. A Zoom value of 0.3000 works
well.

With PreTrans H and V set to 0.0000, any Source Rotates (and all
other Rotates, for that matter) spin the image on axes thatintersect
at the center of the image. Use the PreTrans H control to move
the image left so that it touches the edge of the screen. Now try
the H and Z Rotates. They both act around the axes” intersection,
which has not moved. This shows that the 3D transforms act on
their planes and not the image directly, while the 2D PreTrans
control acts on the image itself and not the planes.
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Target V
4

arget
>

Raster V

Using PreTrans H on an image
rotated in Source space.

Now apply Source H and Z Rotates of about 45 degrees (values
= 0.125). Using the PreTrans H control causes the image to slide
along the rotated Source plane.

Using the 2D Adjust/PreTrans Z control changes the image size
without moving it in 3D space. (Conversely, using 3D Locate Z
does not resize the image; it appears larger or smaller because it
moves closer or further away in 3D space.) With 2D
Adjust/PreTrans Size at its default (1.0000), if you place the
Source axis on the left edge of the image, then change its size with
PreTrans Size, the Source axis is no longer on the image edge,
because the edge has moved away from the axis point.

2D Adijust/PosiTrans

The 2D Adjust/PostTrans controls let you position and resize the
combined output of all the 3D transforms. These controls actually
move the "vanishing point" for the entire image. 2D
Adjust/PostTrans is useful for offsetting or sizing a solid or other
multiple-faced object that you created with the 3D controls. The
PostTrans Zoom control appears to change the image’s size
because it acts like a camera zoom. Zooming out (making the
image smaller) widens the field of view; zooming in reduces it.
In other words, the image you are looking at is not moved in 3D
space; the viewer’s apparent location is moved. As opposed to the
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PreTrans controls, the PostTrans controls affect all the 3D Locate,
Rotate, and Axis functions identically and uniformly, as if they
were all part of the same image.

NOTE: Because the 2D Adjust/Post Trans control is
separate for each DVE channel, itis possible to move
all 3D spaces for one channel differently from the
other channel, resulting in "vanishing points" for
the two channels that may not coincide. Use caution
when adusting PostTrans for one channel only.
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Aspect and Skew Perspective

The Aspect and Skew Perspective softkeys recall 2D pretransform
controls that, like 2D PreTrans, act on the source image itself, not
the Source plane. Aspect H and V change the horizontal and
vertical dimensions of the image independent of each other,
allowing you to change the aspect ratio of the source image. The
Aspect Size control is the same as the 2D PreTrans Size control;
in fact, when you adjust one, the same values appear for the other.

The Skew H and V controls allow you to change the angles of the
90-degree corners of the image, either horizontally, vertically, or
both. This is also referred to as italicizing.

The Perspective control is actually a 3D parameter that affects all
Rotate adjustments in all 3D spaces. The default Perspective
value of 0.3000 imparts a realistic looking "vanishing point" to all
3D spaces. Setting Perspective lower than 0.3000 pushes the
vanishing point farther away from the viewer than normal,
making any perspective due to rotation more subtle. With
Perspective set to 0.0000, the vanishing point is infinitely far
away; practically speaking, there is no longer a "vanishing point"
to show that the plane is rotated, and it looks like a 2D display no
matter where its rotation is set.

Similarly, setting Perspective to a value above 0.3000 brings the
vanishing point closer to the viewer than normal, exaggerating
the perspective for any rotation applied to all planes. Take care
not to adjust Perspective accidentally while working with Skew,
especially if you require realistic-looking perspective and
rotation.
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Axis Cursors

Pressing the CURSOR button to light its LED enables on-screen
graphics to help you keep track of the channels and the locations
of their axes of rotation. These cursors and ID labels appear only
in the 8150 Preview output. The channel ID labels (1A and 1B)
appear in the corners of the channel’s image, as shown in the
diagram below; there is no Global ID label. There are three axis
cursors each for 1A and 1B, and two axis cursors for the Global
controls. With all Transform parameters at default, the cursors
are superimposed over each other, since all axis points are
initially located in the same place in all 3D spaces.

The plain "L"-shaped cursor always shows the location of the
exact center of the original source image. When you move the
source image on the Source plane with 2D Adjust/PreTrans, this
cursor follows to indicate that the center of the source image is no
longer at the center of the Source plane. This cursor does not exist
for the Global controls.

Channel
IDs

1A% 1B

2D PreTrans

Axis Cursor >

Local or Global Local or Global
TargetSpace —| J% J_<7_ Source Space

3-14

Axis Cursor Axis Cursor

NOTE: For clarity, this diagram shows
both channel IDs but only one
channel's axis cursors.
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The "L"-shaped cursor with the "+" superimposed on it shows the
location of the center of rotation of the Source plane. When you
move the Source plane with the 3D Locate/Source controls, this
cursor moves to show that the Source plane is moving. You can
also move the center of rotation of the plane without moving the
plane itself, by adjusting Axis Position/Source; in this case, the
cursor moves, but the plane does not move.

The "L"-shaped cursor with the "X" superimposed on it shows the
location of the center of rotation of the Target plane. When you
move the Target plane with the 3D Locate/Target controls, this
cursor moves to show that the Target plane is moving. You can
also move the center of rotation of the plane without moving the
plane itself, by adjusting Axis Position/Target; in this case, the
cursor moves, but the plane does not move.

The cursors each have a third "leg", to indicate the orientation of
the Z axis, which is not visible initially. Rotating the plane either
horizontally or vertically rotates the Z axis, thus bringing the
cursor Z "leg" into view.

A rotated image that shows the

third cursor axis. Axis labels (V, Z, H)
are noted here for reference, and
do not appear in the Preview output.
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The cursors and channel IDs only appear for the currently active
channel(s). Since this can mean as many as 6 cursors on the screen
at once, each channel has its own color for identification:

m Channel 1A: red
m Channel 1B: blue
= Global: white (no ID)

Note that, when the CURSOR button LED is lit, the DVE cursors
remain in the Preview output even if the DVE video is not present
in the output. To remove them, press the CURSOR button,
extinguishing its LED.
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Parameter Hierarchy Detail

Any digital video effects system has many parameters (numeric
values) and flags (toggles) that alter the input video image. the
8150’s optional internal DVE offers many advanced features to let
you create unique effects. They offer a wide range of possibilities,
but the array of controls can be confusing to the beginner. It is
important that you understand the image processing path and
how the controls interact before you can expect to master the 8150
DVE.

This section describes the hierarchy of the system parameters. The
key to building effects is to design them beginning with the most
"upstream" parameters. Note that, although you can alter
parameters at any point in the hierarchy at any time, changing a
parameter in the middle of the hierarchy reorients all upstream
parameters, and can also interact with parameters downstream
from it. Although in most effects this is not important, you must
consider it when building complex 3D tracking moves.

The following lists the parameters and flags, in "upstream" to
"downstream" order. The submenu and softkey which contains
each parameter appears in parentheses.

When reading the following discussions, it may be helpful to
think of the 8150 DVE as multiple 2D and 3D DVEs that are
connected input-to-output, as the processing flow is analogous to
this way of thinking. The following discussions indicate the
points in the signal flow these imaginary multiple DVEs appear.
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Pre 2D Parameters

These functions modify the source image without actually
moving it; they occur "upstream" of the pre-transform 2D
controls. In the multiple DVE analogy, these parameters are at the
input of an imaginary 2D DVE.

The Source Image
The source image is, by default, a full-size
image with no modifications. Its default
Abekas location is the center of the Source plane unless
you move it with the Transform submenu 2D

PreTrans controls. The source image can be
any video or key source available in the 8150.

Front/Back (Input submenu Inpuf)

These controls select the video input source for the front and back
sides of the source image. Think of the source image as a
two-sided photograph; as you rotate the image horizontally or
vertically, you can view one side or the other, but not both at the
same time. The 8150 automatically switches the input source
when the plane is rotated exactly edge-on, so that it appears that
there are two different images present per channel, when in fact
there is only one at any given instant.

Freeze (Input submenu Sfrobe)

You can freeze the input video by setting flags to freeze a field of
video or a frame, or by pressing the DVE FREEZE button below
the joystick. Because a freeze is downstream of the input
front/back switch, selecting a freeze causes the current frozen
video to appear on both sides of the plane. This freeze does not
affect the texture input.
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Invert (Input submenu Flip Picture)

You can invert the input video for the front or

back side horizontally, vertically, or both,
se’laqv selecting different inersion settizgs for the

front and back sides if necessary. Note that the

back side of the image is normally inverted
horizontally, as if you were viewing it "through" the back of the
Source plane. If the back source contains text, for instance, you
can orient it correctly by setting Back Invert to H.

Border (Source Image submenu Border)

The Source plane, upon which source image is
placed, contains a matte color, which is the
border color. This matte color is not visible
until you uncrop the image to reveal an

"outside" border in the Vid+Vid mode, or you

can create an "inside" border by using the Border function to cover

the source image from its outside edges in any mode (Vid+Vid,

Vid+Key, or Vid/Key+S). Additionally, in Vid+Key mode,

repositioning the B (key) channel outside the A (video) channel

reveals the matte color if the border is not at zero size and softness.

Light Source and Textures (Light Source submenu)
[t is at this point in the processing flow that the
SurfaceFX light source and textures are
combined with the source image. You can
select any direct source in the 8150 (for
example, external inputs, framestore outputs,
and the SuperMatte generator) as a texture source. You can also
freeze and crop this source independent of the input video, as
well as adjust the clip (limiting the highest and lowest "bumps")
and gain (amplitude) of the texture.
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Note that although the highlights, lowlights, and textures are
applied to the source image at this point, if the Setup Enable Light
Reference mode is set to Screen (the default), the position and
rotation of the imaginary light source which generates these
features is independent of all the subsequent 3D spaces, and only
moves with the Light Source Position and Rotation controls or
the 2D Adjust/PostTrans controls, described later.

When the Setup Enable Light Reference mode is set to Image, the
position and rotation of the light source always moves with the
source image itself, whether you move the image with 2D
Adust/PreTrans or any other "downstream" control. However, if
the Warp feature is also turned on, the position and rotation of
the light source moves not with the 2D Adjust/PreTrans controls,
but with Rotate/Source (and all "downstream" controls).

Mosaic (Source Image submenu Mosaic Multipic)

The Mosaic feature changes the pixel size while
inversely changing the number of pixels in the

A.u E I': ak image, creating a blocky pixellated look, i.e.,

the larger the pixel size, the fewer there are in

the entire image. You can vary the horizontal

and vertical block size independently.

Multipic (Source Image submenu Mosaic Multipic)

The Multipic feature makes multiple copies of
the original source image and places them at
regular intervals all over the Source plane. You
can independently adjust the horizontal and
vertical distance between the multiple image
centers. The border color (see Border above) fills the gaps between
the multiple images if the distance between images is larger than
one screen unit. You must uncrop the image (see Crop below) in
order to see the effects of this feature.
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Crop (Source Image submenu Crop)

Cropping changes the size of the key signal,
masking or revealing various portions of the
Abe Source plane. The default crop size is
coincident with the dimensions of the
full-raster source image. You can crop the
image from the outside edge inward to mask the outer portions,
or you can uncrop the image from the outside edge outward to
reveal the border color (see Border above) or the Multipic feature
(see Multipic above) independently for both channels in Vid+Vid
mode. In Vid+Key and Vid/Key+S modes, cropping the A
channel crops video, key, and drop shadow simultaneously,
while the B channel crop function is disabled. Note that if the
source image has an inside border applied to it, cropping the
image "pushes” the border along with it, so that the inside border
maintains its original offset from the "new" picture edge.

2D Parameters

These functions manipulate only the two-dimensional image
without affecting the Source plane, except for Warp, which
distorts the Source plane without moving it in 3D space. The 2D
cursor, when enabled, shows the center of the source image at all
times for these parameters. In the multiple DVE analogy, this
stage is the actual transformations taking place in the imaginary
2D DVE.

Skew (Transform submenu Skew Perspective)

This control distorts the image by modifying
the corner angles, also known as italicizing. A
normal image has 90 degree corners, with a
skew value of 0.0000. A horizontal skew keeps
the horizontal edges parallel, while a vertical
skew keeps the vertical edges parallel.

Ok,
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(Perspectiveis a 3D control that takes place further "downstream"
and is discussed later; take care not to change this parameter
accidentally when adusting Skew.)

PreTrans (Transform submenu 2D Adjust/PreTrans)

These controls adjust the size and position of
the source image on the Source plane without
moving the Source plane itself. Repositioning
Abekas the source image with PreTrans moves it away

from the Source plane axis, i.e., center of
rotation. (PostTrans is a 2D control that takes place much further
"downstream" and is discussed later.)

Asnoted in the Light Source discussions, the position of the light
source moves with 2D Adjust/PreTrans and all "downstream"
parameters only when its Light Reference is set to Image.

Aspect (Transform submenu Aspec)

his lets you individually control the
orizontal and vertical size of the source
image, changing its aspect ratio from the
tandard 4:3, reproportioning the image
round its own center point. The Aspect Size
parameter is the same as the PreTrans Size parameter; in fact,
adjusting one control changes the other.

Abekas

Warp (Warp submenu)
Warp shapes are nonlinear 2D transformations
that are applied to portions of the Source plane.

A Warp shape can bend, curve, fold, segment,

or otherwise distort the Source plane, also

affecting the source image if its location on the

Source plane coincides with that of the Warp shape.
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Since some Warp shapes interact with the Light Source feature,
turning Warp on and off has some effect when using a Light
Source whose Light Reference mode is set to Image. When the
Warp feature is turned off, the position and rotation of the light
source follows 2D Adjust/PreTrans and all "downstream"
parameters; however, when Warp is turned on, the light source
position and rotation follows Rotate/Source and all parameters
"downstream" from that point.

When the Light Reference mode is set to Screen (the default), the
Warp on/off status does not affect the light source position and
rotation.

3D Parameters — Local Source

These functions manipulate the local Source plane in
three-dimensional Source space. The Source cursor, when
enabled, shows the intersection of the Source H, V, and Z Axes at
all times for these parameters. In the multple DVE analogy, the
output of the 2D DVE is fed to the input of a 3D DVE at this point.

Rotate (Transform submenu Rotate/Source)

The Rotate controls rotate the source plane,
hich contains the source image, around its Z,
, and H axes. As shown in the examples
earlier in this section, all the Rotation controls,
including Rotate/Source, have their own
internal hierarchy: Z first, then V, and finally H. What this means
is that a Source Z rotation affects only the Source plane, and does
notrotate its axes; a Source V rotation affects the Source plane and
its Z axis; and a Source H rotation affects the Source plane and
both its Z and H axes. The V axis remains vertical; you cannot
change it with any Source Rotate controls.
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When the plane rotates past an edge-on point, the selected back
video source becomes visible on the Source plane. Also, note that
when you rotate the plane, you rotate the plane’s entire
left/right/top/bottom orientation as well. For example, if you
rotate the plane horizontally 180 degrees, then move the image
with 2D Adjust/PreTrans, a left position entry apparently moves
the image right, because you are viewing the plane from "behind."

AXxis (Transform submenu Axis Position/Source)

This control moves the intersection of the axes
of rotation (referred to as the Axis) of the
Source plane. By default, the three axes (H, V,
and Z) intersect at the center of the Source
plane. You can change the horizontal and
vertical position to move the pivot point on the Source plane. The
axis is normally located on the plane surface, but you can move
it in front of or behind the plane using the Z parameter, allowing
the plane to rotate in space around the axis in an "orbit" or "roll."

Abekas

Locate (Transform submenu 3D Locate/Source)

This control moves the Source plane
horizontally, vertically, and perpendicularly
(depth-wise) in Source space, regardless of
Abekas Where the Source axis is oriented. Moving the

plane away from you in space always moves
the image toward the center of screen, or "vanishing point."
Conversely, if you move the plane toward you, the image
disappears at the "eye point," beyond which the image is "behind"
the viewer and is invisible.
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3D Parameters — Local Target

These functions manipulate the local Target plane in
three-dimensional Target space. The Target cursor, when
enabled, shows the intersection of the Target H, V, and Z Axes at
all times for these parameters. Local Source space, described
above, is completely contained in local Target space, and is
manipulated by the Target plane.

Another set of 3D controls above and beyond the Source controls
is necessary because of the internal Rotate parameter hierarchy
(Z, then V, then H) described earlier. An identical set of rotations
in Target space allows you to rotate the Source plane’s Rotate axes
and Locate directions while still retaining any 3D manipulations
that you may have made in Source space. In the multiple DVE
analogy, the output of the imaginary Source 3D DVE is input to
another imaginary 3D DVE which performs the Target functions.

Rotate (Transform submenu Rotate/Targef)

The Rotate controls rotate the Target plane,
hich contains 3D Source space, around its Z,
, and H axes. As shown in the examples
earlier in this section, all the Rotation controls,
including Rotate/Target, has its own internal
ierarchy: Z first, then V, and finally H. What
this means is that a Target Z rotation affects only the Target plane
(as well as all of Source space), and does not rotate its axes; a
Target V rotation affects the Target plane and its Z axis; and a
Target H rotation affects the Target plane and both its Z and H
axes. The V axis remains vertical; you cannot change it with any
Target Rotate controls.
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Axis (Transform submenu Axis Position/Targer)

This control moves the intersection of the axes
of rotation (referred to as the Axis) of the Target
plane. By default, the three axes (H, V, and Z)
intersect at the center of the Target plane. You
can change the horizontal and vertical position
to move the pivot point on the Target plane.
The axis is normally located on the plane surface, but you can
move it in front of or behind the plane using the Z parameter,
allowing the plane to rotate in space around the axis in an "orbit"
or "roll."

Abekas

Locate (Transform submenu 3D Locate/Targef)

This control moves the Target plane
horizontally, vertically, and perpendicularly
(depth-wise) in Target space, regardless of
where the Target axis is oriented. Moving the
Abekas ,]ane away from you in space always moves

the image toward the center of screen, or
"vanishing point." Conversely, if you move the plane toward you,
the image disappears at the "eye point," beyond which the image
is "behind" the viewer and is invisible.

3D Parameters — Global Source and Target

The Global Source and Global Target controls are two more sets
of 3D parameters that are downstream from, yet operate much
like, their "local" counterparts. In the analogy of multiple DVEs,
the output of the Target 3D DVE feeds the input of another 3D
DVE which manipulates the Global Source functions, and then
input from this to another that performs Global Target functions.
In both cases, the numbering systems are identical to the local 3D
parameters.
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The main difference in the Global parameters is that these controls
affect both local channels identically; there is no way to separately
manipulate one channel or the other with Global controls. For
details on the 3D Global functions, see the previous discussions
on Target Rotate, Target Axis, and Target Locate, which are
identical to, but "upstream" of, the 3D Global functions. These
controls appear when the Global label below the joystick is lit.

The primary function of Globals is to move and rotate solids, such
as cubes and slabs, or to manipulate multiple channels identically,
but you can also use these controls with single channel effects.
The Auto Cube and Auto Key functions, which automatically
create the "face pairs" for solids, work only with Global transform
parameters.

Post 2D Parameters

Global Target is the final 3D space. After all 3D manipulations
have been performed, the 2D PostTrans functions move not the
3D spaces, but move the point of view of the viewer. In the
multiple DVE analogy, the output of the Global Target 3D DVE
is fed to the input of another 2D DVE, which moves the entire
composite of upstream 3D and 2D DVEs.

Perspective (Transform submenu SkewPerspective)

[t is at this point in the hierarchy that the

illusion of perspective is applied to all the 3D

spaces. To generate a natural looking

[perspective when any plane is rotated, the 8150

DVE uses a value of 0.3000, placing the

theoretical "vanishing point" at a distance
comparable to that in the real world.
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A value lower than 0.3000 moves the vanishing point further
away, reducing the apparent perspective, until, at a value of
0.0000, the vanishing point is infinitely far away, and all
perspective is gone, effectively making all movement
two-dimensional. Similarly, a value above 0.3000 moves the
vanishing point closer to the viewer, exaggerating the perspective
due to the rotation of any plane.

Light Source Position and Rotation (Light Source
submenu Position, Rotation)

As discussed previously, the effects of the
ight Source feature are applied to the source
image before the 2D PreTrans parameters.
However, when the Setup Enable Light
Reference mode is set to Screen (the default),
the position and rotation of the imaginary light source which
produces those effects are independent of all previous 3D
controls, so that the light source for each channel appears to be
fixed in space as all the local and Global planes move in their
space. When you change the Light Source position or rotation, it
affects all 3D spaces equally.

When the Setup Enable Light Reference mode is set to Image, the
position and rotation of the light source always moves with the
source image itself, whether you move the image with 2D
Adust/PreTrans or any other control. However, if the Warp
feature is also turned on, the position and rotation of the light
source moves not with the 2D Adjust/PreTrans controls, but with
RotatelSource (and all "downstream" controls).
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PosiTrans (Transform submenu 2D Adjust/PostTrans)

2D Adjust/PostTrans H, V, and Zoom are at
the final level of control in the system. The H
and V parameters move the "vanishing point"
O for all 3D spaces, effectively moving the
viewer, not the planes. The Zoom parameter
resizes the spaces, making this control like a
camera zoom, which allows the viewer to to see more or less of
the entire Global 3D space. Since this parameter can be different
for the two channels, you can move the "vanishing point" for one
channel differently than the other. However, you should
normally use this control for both channels simultaneously.

As noted in the Light Source discussions, the position of the light
source remains fixed when its Light Reference mode is set to
Screen; it moves only with 2D Adjust/PostTrans.
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Border

Press the Border softkey to toggle between Width and Soft. The
Border function applies a matte color to the input source image,
extending inward from the outer edges of the image as the border
width increases. The Border surrounds the source image, and if
if you move the Crop edges outward in Vid+Vid mode you
expose the Border. Additionally, the Border fills the gaps between
MultiPics when that feature is turned on.

With Width selected, you can apply a different Border width to
each side of the source image independently using the Left and
Top or Right and Bottom controls (turn the Switch Edges control
to access each pair), or change the width of all four sides
simultaneously with Width All or with the joystick Z axis. The
values for Border edges are in Screen Units, just like Crop values.

Dve Chnl A/B Menu
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Transform
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Image
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Adjust
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Matte
Adj
ust Corner Output
Pinning
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The Source Image Submenu
9100-0254-00 - MAY 96 DVE Menus  4-19



The DVE Channel/Global Menu 8150 DVE Operations

With Soft selected, you can soften all inner edges of the Border
simultaneously with Softness All or the joystick Z axis.

Border is similar to the Border function in the A53-D, A51+, and
A57.

Border Matte

Press the Border Matte softkey to access controls for changing the
Border color and opacity. There are Luma, Sat, and Hue controls
for adjusting the Border color, and an Opacity control for
applying transparency to the border. The Border is fully opaque
when Opacity is at 100.00, and completely invisible when
Opacity is at 0.00.

Border Matte is similar to the Border control in the A53-D, A51+,
and A57.

Corner Pinning

Press the Corner Pinning softkey to access controls to move one
corner of the source image independently of the other corners.
Use the Switch Corners control to select the corner that you want
to adjust (Top Left, Top Rt, Bot Left, or Bot Rt) and use the H Pos
and V Pos controls or the joystick to reposition the selected
corner.

The Corner Pinning feature uses four parameters interactively to
produce the end result: 3D Locate/Target, Rotate/Target, Aspect,
and Skew. If you adjust Corner Pinning and then view the values
for these four parameters, you see that they have changed.
Furthermore, if you create an effect that changes Corner Pinning
positions significantly from one keyframe to the next, these four
parameters can interact with each other in an unpredictable
fashion, making the image "wobble" or otherwise move
unpredictably between keyframes.
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For this reason, the C Motion control allows the DVE to directly
interpolate from one Corner Pinned position to the next without
the "wobbling" effects that you would normally see. Leave C
Motion turned On for linear Corner Pinning movement, or turn
C Motion Off when you want nonlinear movement.

Corner Pinning is similar to the Corner Pinning feature in the
A51+ and the A57, and to the Corner Pinning function enabled
by the A53-D SPORT (Special Programs On Remote Terminal) PC
interface.

Mosaic MultiPic

Press the Mosaic MultiPic softkey to toggle between Off, Mosaic,
and MultiPic to access controls for modifying the pixel resolution
of the source image and to create multiple live copies of the source
image.

Dve Chnl A/B Menu
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When Mosaic is selected, you can reduce the horizontal and
vertical pixel resolution of the source image with the H Size, V
Size, or Both controls, or the joystick.

A full resolution video image contains 720 pixels horizontally and
486 lines vertically (in 525) or 576 lines vertically (in 625). Mosaic
mode selects a reduced number of pixels and/or lines in the
image and duplicates them horizontally and/or vertically,
replacing the original pixels and/or lines, thereby reducing the
resolution of the image.

When MultiPic is selected, it creates multiple live copies of the
input source image and places them at regular intervals on the
Source plane surrounding the original source image. To be able
to view this feature in Vid+Vid mode, you must "uncrop” the
image by moving the Crop (see description earlier in this section)
outward from the edges of the source image. In Vid+Key and
Vid/Key+S modes you do not need to uncrop the image to see
the multiples.

When first enabled, the edges of the multiple images join each
other to make an unbroken plane of multiples. Increasing the H
Mult and/or V Mult values above 1.0000 with the Both control
or the joystick, moves the image centers apart, revealing the
Border color in between. Reducing these values below 1.0000,
crops the image edges so that the image centers move closer
together.
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The H Mult and V Mult values show the distance from image
center to image center as a multiple of the original image
dimensions. For example, a value of 2.0000 moves the image
centers apart by twice the width or height of the original image;
a value of 0.5000 moves the image centers apart by one half of the
width or height of the original image.

If you need to know the location of the original source image,
press the CURSOR button to turn on the channel cursors in the
Preview output. The original source image always has the plain
L-shaped cursor at its center.

Mosaic is similar to the Mosaic feature in the A57 (the A53-D and
A51+ have no comparable function), while MultiPic is similar to
Multipic mode in the A53-D, A51+, and A57.

Blur

Press the Blur softkey to toggle this function On and Off. The Blur
function applies extra filtering to the input video to give it a
softened look. You can blur the source image horizontally or
vertically with H Blur or V Blur respectively, or blur it in both
directions at once with Blur All or the joystick Z axis.

Blur is similar to the Blur function in the A53-D, A51+, and A57.
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The Input Submenu

Press the Input softkey to access controls for selecting DVE
channel inputs, source image inversion, freezing and strobing,
and motion detection.

Dve Chnl A/B Menu
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Strobe Strobe p
Output
Adjust Warp

Motion
Detect

Light
Source

TL 1 KF _0/0
DVE Loop Off

Front
Source

JP

inputl

JpP

Back
Source

inputl

The Input Submenu

The Input submenu is similar to portions of the Edit and Time
menus in the A53-D and to portions of the Input and Time menus
in the A51+ and A57.
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Input Source

Press the Input Source softkey to access controls that select the
video inputs for the DVE channels. Front Source selects the
source when the DVE is showing its "front" side, and Back Source
selects the source when the DVE is showing its "back" side.

The Front and Back selections for the A channel appear only when
either the DVE Chan A or DVE Chan A/B menu is present, and
the Front and Back selections for the B channel appear only when
the DVE Chan B menu is present. When the DVE is in Vid+Vid
mode, the B channel inputs select its video source, while in
Vid+Key or Vid/Key+ S modes, the B channel inputs select its
key source.

Any source in the 8150 internal crosspoint matrix is available as
a source for the internal DVE. If the source is assigned to a
crosspoint button, you can press and hold that button on the
Background B or Preset bus row and press the pushknob to assign
that source to the DVE input. You also can turn the pushknob to
dial in the source name, or you can type the internal source
number (listed in the table on the next page) on the numeric
keypad and press the pushknob to select the source.

NOTE: The internal DVE retimes its output to match
the timing of its most delayed input source. If you
route an M/E or DSK source to any DVE input, the
DVE will be incorrectly timed when selected on an
MV/E bus. Furthermore, if you route DSK Preview to
any DVE input, the DVE will be incorrectly timed
when selected on any bus.
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Src No. Source Name Src No. Source Name
1 black 17 input 16

2 input 1 18 SuperMatte

3 input 2 19 Framestore 1

4 input 3 20 Framestore 2

5 input 4 21 DVE Video

6 input 5 22 DVE Key

7 input 6 23 M/E Key Send
8 input 7 24 DSK Preview
9 input 8 25 DSK Vid Send
10 input 9 26 DSK Key Send
11 input 10 27 Key Monitor
12 input 11 28 Wipe Pattern
13 input 12 29 M/E Vid Send
14 input 13 30 M/E Program
15 input 14 31 M/E Preview
16 input 15

Sources in 8150 Crosspoint Matrix

When using the internal DVE for an Effect Transition or an Effects
Loop, the 8150 automatically selects the necessary input sources.
When you exit these modes, the source that had been assigned
prior to the transition or loop reappears.

Input Source is similar to the Front and Back source selections in
the A53-D, A51+, and A57.

Flip Picture
Press the Flip Picture softkey to access controls for inverting the
horizontal and/or vertical orientation of the input source image.

The Front Invert and Back Invert controls toggle between Off,
H, V, and Both.
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Note that, even though Back Invert is set to Off, the DVE "back"
video is inverted horizontally to give the impression that you are
viewing the source from "behind." To remove this inversion, set
Back Invert to H.

Flip Picture is similar to the Front and Back invert controls in the
A53-D, A51+, and A57.

Strobe

Press the Strobe softkey to toggle between Pass Thru and Strobe.
Pass Thru mode is the default, providing live video to the DVE
input. In Strobe mode, the input framestore grabs a freeze of the
input video and holds it for the duration selected with the Strobe
Period control, after which it grabs a new freeze and holds it,
repeating the cycle. Strobe Period displays duration in seconds
and frames with an asterisk (*) indicating "plus one field."

To enter a Strobe Period value from the numeric keypad, type
the number and press the pushknob. Note that, as in all other
numeric entries, the 8150 interprets a number as a frame count,
converting it to seconds and frames when necessary. If you want
to enter a "seconds and frames" value directly, type the "seconds"
value, then the decimal point (*) button, then the "frames" value,
and press the pushknob. To enter a "field" value, press the decimal
point (*) button again after typing the "frames" value.

Motion Detect

Press the Motion Detect softkey to independently or
simultaneously adjust the sensitivity of each channel’s motion
detection circuitry. The 8150’s internal DVE uses frame-based
processing to "look at" an entire frame of video when
transforming it (not just a single field). Since, in moving images,
it is possible for movement to occur from one field to the next in
the same frame, the DVE must be able to detect this movement so
that motion artifacts do not appear in the transformed image.
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The Mode adjustment allows you to select a threshold for motion
detection. When set to Frame, this effectively turns motion
detection off; the DVE expects no motion from one field to the
next, and uses the full frame to interpolate the transformed image.
If there is any motion in the image in this mode, it creates motion
artifacts, visible as horizontal jitter in the image as it moves. Use
Frame only for still images and graphics.

Similarly, when set to Field, this also turns motion detection off;
however, in this case the DVE expects the entire image to be
moving and uses only one field at a time to interpolate the
transformed image. If there is little or no motion in the image, the
resolution of the transformed image suffers because it was
interpolated using only half of the original picture information.

However, the 8150 DVE can also detect motion adaptively,
meaning that it breaks the image down into smaller portions and
"looks" for motion in each individual portion. If it "sees" motion
from one field to the next in those smaller portions, it performs
tield-based interpolations for just those portions that moved. If it
does not "see" any motion from one field to the next in those
smaller portions, it performs frame-based interpolations for just
those portions that did not move. You can set a threshold for the
8150 motion detection, telling it how sensitive it should be to
inter-field motion.

There are 14 intermediate steps between Frame and Field to allow
you to select the best compromise between full-frame
interpolation and single-field interpolation. The default value is
9, which is typically an all-around useful value. The lower the
Mode value, the less motion it expects in the image, and the result
is that the transformed image has better resolution. The higher
the Mode value, the more motion it expects in the image, and the
result is that inter-field motion artifacts are eliminated from the
transformed image.
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angle of greater than 90 degrees (light ray "behind" the pixel)
begins to create a shadow on that pixel, and at 180 degrees (light
ray directly "behind" the pixel) the shadow is at its "darkest."

Pixel LR Light
Normals o= d 1%, Rays
AR
:
:

Image Plane (edge on)

Highlights and Lowlights

Each channel’s light source uses two components to create its
effect: a Highlight, which is light reflected by the image, and a
Lowlight, which is a shadow that is cast by the image. As
mentioned previously, when the angle between the pixel
"normal" and the light ray is less than 90 degrees, a reflection
results; this reflection is the Highlight color. Likewise, when the
angle between the pixel "normal" and the light ray is greater than
90 degrees, a shadow results; this shadow is the Lowlight color.

(0

Light
Pixel /ROVS
Normals N
\ \“‘-
o <903 (highiight)

>90°
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Warped Image Plane
(edge on)
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The Highlight color defaults to white and the Lowlight color
defaults to black; however, you can make either component any
color you want.

Follow these steps to apply a light source to an image.

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

STEP 7:

STEP 8:

STEP 9:

Key the DVE over a background in the 8150. See the
8150 Switcher Operations Manual Section 4 — Keying
for more information on setting up a key.

Press and hold CLEAR and press each Channel Select
button (below the joystick) in succession to clear all
DVE parameters.

Press the left hand Channel Select button by itself,
lighting the CHAN A label. If it is not already present,
press the DVE menu button to recall the DVE Chan A
menu.

Press the Transform softkey, then toggle the 3D Locate
softkey to Target. Use Z to locate the image slightly
back in space (using a low positive Z value).

Press the Light Source softkey, then toggle the Setup
Enable softkey to Hi-Lite. The reflection of the light
source appears at the center of the image.

Press Transform, then toggle Rotate to Target. Rotate
the image on all three axes to see the effect of the light
source.

Press and hold CLEAR and press the Rotate softkey
to set all rotational parameters back to default.

Press Light Source to recall that submenu, then toggle
the Position softkey to Spot. This accesses the H, V,
and Z position controls for the light source.

Using the joystick, position the light source in all three
dimensions, noting how it interacts with the image.
When the Z position of the light source is a lower
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STEP 10:

STEP 11:

STEP 12:

STEP 13:

number than that of the Z position of the image, the
light source is "in front of" the image and creates a
reflection on it. When the Z position of the light source
is a higher number than that of the image, the light
source is "behind" the image and is not visible.

Toggle Setup Enable to Lo-Lite. Now when you move
the light source, its effects are only visible when it is
"behind" the image, and it casts a shadow on the front
of the image.

Toggle Setup Enable to Both. Now moving the light
source shows both reflection and shadow, allowing
the light source to affect the image no matter what its
location is.

Return to the Transform submenu and use 3D
Locate/Target and Rotate/Target to move the image,
observing that the Highlight and Lowlight always
track the position of the light source relative to the
image.

In the Light Source submenu press the Light softkey
and toggle to Hi-Lite. You can use the Hi-Lite Luma,
Hi-Lite Sat, and Hi-Lite Hue controls to create any
Highlight color you want, as well as make it
transparent with the Hi-Lite Opacity control.
Similarly, toggling Light to Lo-Lite accesses controls
for adjusting Lowlight color and opacity.

Light Source Types

Each channel’s light source can be one of three types: Spot, a
single point of light; Bar, a "line" of light, like a fluorescent tube;
Flood, an entire "plane" of light whose light rays are all parallel
to each other, much like the sky. Each type produces different
Highlights and Lowlights according to their position relative to
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the image. Each type has its own position controls; in addition,
the Bar type has rotation controls so that you can pivot it in 3D
space.

m Spot — simulates a single point of light in 3D space, such as a
light bulb or candle. It produces light rays that radiate from a
central point, meaning that no two rays are parallel to each
other, so that a flat image can have different reflection
brightness or shadow darkness for each pixel in the image. You
can position the Spot light anywhere in 3D space.

» Bar - simulates an infinitely long "line" of light, such as a very
long and narrow fluorescent or neon tube. It produces light
rays that are parallel with each other axially (along the axis of
the Bar), but that are not parallel radially (around the
"circumference" of the bar), so that a flat image has a line of
reflected light and/or shadow produced by this light source
type. You can position the Bar light anywhere in 3D space, as
well as rotate it around its center point, as defined by the
position of the light when it is a Spot.

» Flood - simulates an infinitely large "plane" of light, such as
the sky. It produces light rays that are all parallel to each other,
so thata flatimage has the same reflected brightness or shadow
across its entire surface produced by this light source type. You
can position the Flood light anywhere in 3D space; however,
since its light rays are all parallel, movement of the plane in
space is not as apparent as movement of either the Spot or the
Bar.

HINT: When first positioning the light source, it is
helpful to use the Spot typelight source, because the
effect of its motion is the easiest to see on the image.
Since the Spot indicates the center of rotation of the
Bar type, you can easily position the Spot, then
switch to Bar and rotate itif necessary. All threelight
source types share the same position values.
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Focusing the Light Source

You can focus the light source with the Focus control, which you
canaccess by pressing the Setup Enable softkey, limiting its range.
A truly natural-looking Spot light source, such as a light bulb or
candle, would have a focus value of 1.0000. However, in the 8150
DVE’s light source modeler, this value allows light from the light
source to shine equally on nearly the entire image unless the light
source is extremely close to it.

By defaulting the Focus value to 0.3000, the DVE allows the visual
effect of the light source to be more readily apparent. You should
avoid values below 0.0500, as they create harsh edges and
banding effects in the light source. Values over 0.5000 show more
natural lighting, but the location of the light source, particularly
if it is not moving, is less obvious.

Screen-Based Vs. Image-Based Position

As referenced in the Section 3 — Transforms discussion of the
Hierarchy of Parameters, the light source position can be either
independent of all 3D movement, or it can be directly tied to
movement of the source image. You can change this mode with
the Light Reference control, accessed by the Setup Enable
softkey.

The default mode, Screen, gives the light source its own position
outside of 3D space, so that the light source can maintain a fixed
position regardless of any 3D transforms applied to the image.
Only 2D Adjust/PostTrans affects the position of the light source,
as this control is effectively moving the point of view of the
observer, not any objects in 3D space. Of course, you can still
move the light source with its own Position and Rotation
controls.

The other mode, Image, locks the position of the light source to
the position of the source image. If you move the source image
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with any transform parameter, including 2D Adjust/PreTrans,
the light source position tracks the position of the image, as if the
light source were physically connected to the source image.
However, Warp status affects this setting in one important way.

When the Warp feature is turned on, no matter what pattern is
selected, if the light source Light Reference is set to Image, the
light source position then becomes locked to the local Source
transforms (3D Locate/Source, Rotate/Source, etc.) instead of 2D
Adjust/PreTrans. This means that if you move the source image
(with a light source applied to it) with 2D Adjust/PreTrans, then
turn Warp on, the position of the light source reverts back to its
own Position settings relative to the source image. However,
moving the image with any 3D transform, or with 2D
Adjust/PostTrans, maintains the light source position so that it
tracks the source image position. Turning Warp off allows the
light source to return to its original position, locked to any source
image motion with 2D Adjust/PreTrans.

Light Source Models

Two different operating models determine how the light source
affects the appearance of the image. The Specular model, which
is the default selection, applies the light source to the image as a
matte color that is added to the image, giving the impression that
itis reflecting off a shiny or glossy surface, such as a photograph.
The Diffuse models are more subtle in that they do not add a
color to the image, but rather modify its luminance and/or
chrominance gain, to simulate a flat or non-reflective surface such
as a piece of paper or cloth.

Specular

As mentioned above, Specular model creates the light source
reflection or shadow by adding a matte color to the image at
locations where the light source would appear. The default colors
are white for the Highlight and black for the Lowlight, although
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you can make either one any color. This gives the image a shiny
or glossy look because of the impression of high reflectivity.

Diffuse

There are two Diffuse models, Maximum and Minimum, both of
which imply the presence of the light source by increasing the
luminance and /or chrominance gain of the image where the light
source is striking the image, and by decreasing the gain of the
image where the light source does not strike the image. This is a
more subtle effect that simulates a dull or non-reflective surface.
You can independently vary the luminance and chrominance
gain of the image, both where the light source is shining and
where it is not shining.

Diffuse Maxallows you to increase the gain of the litand / or unlit
portions of the image up to twice their original level. You can also
decrease the gain of the lit portion relative to the unlit portion,
but to no lower than one-half that of the unlit portion. As you
adjust the gain of the unlit portion, the gain of the lit portion tracks
the unlit portion. A Gain value of 100.00 is twice the original level,
while a value of 0.00 is unity gain (the original level), and a value
of -100.00 sets the video level to black.

Diffuse Min allows you to decrease the gain of the lit and/or
unlit portion of the image to black. You can only increase the gain
of the unlit portion to its original level, not above that level. In
this mode, you cannot increase the gain of the lit portion of the
image above the level of the unlit portion. This mode is mainly
useful for casting shadows on an image rather than lighting it. A
Gain value of 100.00is unity gain (the original level), while a value
of 0.00 is half the original level, and a value of -100.00 sets the
video level to black.
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Multiple Light Sources

Each DVE channel has its own light source generator. However,
if the DVE is in Vid+Vid or Vid/Key+S modes, the B channel’s
light source is not usable. You would be applying a light source
to the key signal itself, changing the transparency of the key
and/or drop shadow. For this reason, you can "borrow" the light
source from one channel and apply it to the other channel,
resulting in two light sources shining on one channel.

To acquire the light source from the other channel, you must first
release it from that channel (you must release the B channel light
source in order to acquire it for the A channel). This removes the
effect of the light source from the B channel and applies it only to
the A channel, since a light source can only be applied to one
channel at a time. However, the controls for the positioning,
coloring, etc., of the "borrowed" light source, still appear in the
original channel’s Light Source menu.

The following example shows the effect of two light sources on
one image.

STEP 1:  Use the procedure in the previous tutorial to position
the A channel image and turn on its light source
generator.

STEP 2: In the Light Source menu, press the Position softkey
leaving Spot highlighted, then move the light source
to one corner of the image.

STEP 3: Press the Setup Enable softkey and turn the Use
control to select Both. The second light source does not
yet appear on the image.

STEP 4: Press the middle Channel Select button (below the
joystick), lighting the CHAN B label and recalling the
DVE Chan B menu.
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STEP 5:

STEP 6:

STEP 7:

STEP 8:

The Setup Enable softkey should already be
highlighted; toggle it to Both to turn on the B channel
light source.

Turn the Use control to select All Off. This releases
control of the light source from this channel, allowing
the other channel to acquire it. The second light source
now appears on the A channel image.

Press the Position softkey, leaving Spot highlighted,
and move the light source. Note that only the second
light source moves; to reposition the original light
source, you must return to the DVE Chan A menu by
pressing the Channel Select button for Channel A.

You could even apply the A channel’s light source to
the B channel and vice versa. To do this, go to both
DVE Chan menus and change Use to Secondary. This
applies each channel’s light source to the other
channel. However, note that if either channel’s Use
control is set to Primary or Both, you cannot acquire
its light source from the other channel.

When in Vid+Vid mode, you may want to apply a single light
source to both channels. As mentioned above, you can only apply
a light source to one channel at a time; however, you can place
each channel’s light source at the same position in 3D space,
making it appear that only one light source is shining on both
images, even though both light sources are being used.
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Using the Light Source with Textures

The SurfaceFX Texture feature is visible only when the light
source is turned on, because it is the light source that applies the
reflections and shadows necessary to see the textures.

The light source generator uses Z (depth) information to
determine how the light source appears on the image. By
modulating or changing this Z data slightly, applying variations
indepth to theimage, the DVE can give the light source reflections
and shadows a three-dimensional look. This three-dimensional
look is its texture.

A Texture source, whether one of the 8150’s internal patterns or
live video, is simply a luminance-only signal, like a key signal,
that is used to impart extra depth information to the image. When
you apply the light source to an image, the texture information
modifies the light source reflections and shadows to give the
impression that the image has "bumps." High luminance levels
in the texture source appear "raised" above the plane of the image,
while dark luminance levels appear "indented" below the plane
of the image.

Note that the absolute level of the luminance in the source image
is not as important as the abruptness of the change in level, also
known as the "risetime" of the luminance. Slow risetimes, even
though the level may change from black to 100% white, do not
appear in the image as textures because the texture "slope" is too
gradual for the light source generator to distinguish. However,
fastrisetimes, even if the change in luminance level is slight, show
up as a texture because the light source generator can distinguish
a sharp "slope" between the two levels. It is this "slope" that
determines how visible the texture in the image actually is.

This explains why the light source must be turned on to make the
texture visible. These texture "slopes” change the pixel normals in
the image, making some pixels reflect more light, and others

9100-0254-00 - MAY 96 DVE Menus 4-63



The DVE Channel/Global Menu 8150 DVE Operations

reflect less placing them "in shadow," even though the image, in
reality, is completely flat. You can prove this by applying a texture
to an image, then rotating the image edge-on. The textures
disappear when the image is edge-on, showing its true
two-dimensional nature.

Use the following procedure to apply a texture to an image.

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

4-64

Turn on the light source for the A channel as described
in the first tutorial in the Light Source submenu
section.

In the Light Source submenu, press the Texture softkey
to toggle it to On. No texture is yet visible because the
default texture source is Black.

Use the Source pushknob to select any direct source
in the 8150 as a texture source. A direct source is one
that is not passing through the M/E or
PGM/PST /DSK buses, meaning that you can use any
external input, the SuperMatte generator, or either
8150 Framestore, but you should not use the M/E or
PGM/PST wipe generator, key monitor, or any M/E
or DSK output.

When you have selected a source containing rapidly
varying luminance levels, a texture generated from
that source appears in the image. If the source is live,
the texture appears live also. If you have selected one
of the Framestores, you can recall texture patterns into
the Framestore in the 8150 Framestore menu. A list of
the available texture patterns appears later in this
section.

You can adjust the amount of texture applied to the
image with the Gain control, which increases the slope
of luminance transitions in the texture source, much
like the Gain controls in the 8150 keyers. A Gain value
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STEP 6:

STEP 7:

STEP 8:

STEP 9:

of 0 makes the texture invisible, while a negative Gain
value actually inverts the texture, making high points
low and low points high. You can also accomplish this
inversion by toggling Texture to Invert.

You can adjust the maximum height and depth of the
"peaks" and "valleys" in the texture with the Clip
control. This functions much like the black clip and
white clip in the 8150 Color Corrector option, limiting
the amount of height or depth in the texture.

You can freeze the texture independent of the video
by using the Freeze control to select Field 1, Field 2,
or Frame. This is useful because you can recall a
texture pattern from one of the 8150 Framestores,
freeze it in the Texture framestore for one DVE
channel, then recall another pattern in the same 8150
Framestore and freeze it in the Texture framestore for
the other DVE channel, leaving both 8150 Framestores
available for other functions.

By toggling Texture Mask On, you can "crop" the
texture, like cropping the video image, moving each
mask edge independently of the others, limiting the
texture to a small portion of the image. Toggling
Texture Mask to Invert allows you to mask the texture
from the center of the image toward the outside,
limiting the untextured portion of the image.

You can apply the same texture or a different texture
to the B channel by repeating the above steps with the
DVE Chan B menu active.
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Using the Light Source with UltraWarp Patterns

Many of the 8150 DVE’s UltraWarp patterns interact with the
light source generator to create three-dimensional Warp effects.
These patterns are marked with an asterisk (*) in the Warp
submenu, and include these categories:

m Page Turn, including the front, back, and both-side versions of
the Roll and Flap patterns.

® Quad Page, including the front, back, and both-side versions
of the Roll and Flap patterns.

® Sphere, including the front and back versions of the
Transparent and Opaque patterns.

® Ripple, including both the Circular and Linear patterns. This
category requires that you use the light source with it to get the
maximum effect of these patterns.

® Cylinder, including the Horizontal and Vertical patterns.

® Fancy, including the front and back versions of the Cylinder,
Page Turn, and Page Roll patterns.

Like textures, the above UltraWarp shapes contain Z (depth) data
that modifies pixel normals in the image, so that the light source
applies different reflections and shadows than it would to a flat
image. (All other Warp patterns in the 8150 DVE show light
source reflections and shadows, but do not interact with them to
create effects that look three-dimensional.)

Since an UltraWarp shape can "bend" an image more than 90
degrees, both the light source Highlight and Lowlight can appear
in the same image at the same time. For an example of this,
perform the following procedure.
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STEP 1: Turn on the A channel light source by following the
first tutorial in the Light Source submenu section.

STEP 2: Press the Warp softkey, followed by the Select Pattern
softkey to turn it On.

STEP 3: Press the Select Bank softkey and use the Settings
Bank control to select Default.

STEP 4: Turn the Categories Select control, scrolling down the
CATEGORIES list to select the Sphere category.
Select the Opaque — front pattern with the Patterns
Select control. The Sphere pattern appears with the
light source applied to it.

STEP 5: Press the Adjust Warp softkey and use the joystick to
reposition the Warp pattern. Note that the light source
reflection moves to give the impression that the sphere
is a 3D object.

STEP 6: Press the Light Source softkey, followed by the
Position softkey. Move the light source in 3D space,
observing that the Highlight and Lowlight move to
correctly show reflections and shading in the sphere.

This concludes the discussion on the SurfaceFX features. See the
Warp Submenu discussion for more information on UltraWarp
patterns.
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Light Source Submenu Controls

When you press the Light Source softkey, the following menu
controls appear.

Setup Enable

Press Setup Enable to toggle the light source through its selections
(Off, Hi-Lite, Lo-Lite, and Both), and to access controls for
selecting the light model type, the light source position reference,
the light source focus, and which DVE channel uses which light
source.

Hi-Lite turns on only the Highlight (reflections) for that light
source, while Lo-Lite turns on only the Lowlight (shadows) for
that light source. Both turns on the Highlight and Lowlight
simultaneously. Off disables all light source functions for that
channel.

Off Dve Chnl A/B Menu
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Use

The Use control allows you to "borrow" the light source from one
DVE channel and apply it to the other channel. The default setting
for both channels is Primary, meaning that each channel is
showing its own (Primary) light source.

Secondary performs two functions: first, it removes the (Primary)
light source from the channel, making it available to the other
channel; secondly, it applies the other channel’s light source
(providing it is available) to itself. (A light source can only be
applied to one DVE channel at a time.)

Both applies the light sources from both channels to the subject
channel (providing the other channels light source is available; if
not, only the subject channel’s Primary light source is visible). All
Off turns both light sources for that channel off, making both
available for the other channel.

The table on the next page shows all combinations of Use settings
for both channels. Abbreviations in the table are as follows: "A
Ltsrc" means that the normal light source for the A channel is
visible on the selected channel; "B Ltsrc" means that the normal
light source for the B channel is visible on the selected channel;
"A+B Lt" means that the combination of both light sources is
visible on the selected channel; and "Lt off" means that there is no
light source visible on the selected channel.

9100-0254-00 - MAY 96 DVE Menus 4-69



The DVE Channel/Global Menu

8150 DVE Operations

Channel B Channel A Setting
Setting
Primary Secondary__Both All Off
Primary | A _ A ltsrc A=ltoff A=Alfsic A=Lfoff
B=BLtsrc |[B=BLitsrc B=BLtsrc B=BLifsrc
Secondary |\ _ A |tgc A=Blistc A=A+BLt A =Lt off
B = Lt off B = A Ltsrc | B = Lt off B = A Lfsrc
Both A= Altsrc A=Ltoff |A=ALtsrc|A=Ltoff
B=BLltsrc [ B=A+BLt |[B=BLisrc B=A+BLt
ALOff 1A _ Altsrc A=Blissc A=A+BLt A=Lfoff
B = Lt off B = Lt off B = Lt off B = Lt off
Model

The Model control toggles between Specular, Diffuse Min, and
Diffuse Max.
m Specular — the default model, adds a matte color to the image

to show reflections and shadows

m Diffuse Min and Diffuse Max — change the luminance and
chrominance gain of portions of the image according to the
location of the light source

» Diffuse Min only — reduces the original gain of the image,

m Diffuse Max — can reduce or increase the original gain of the
image, making it the more useful of the two modes.

See the discussion on light source models earlier in this section
for more information.
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Light Reference
The Light Reference control toggles between Screen and Image.

m Screen — the default, allows the light source to have its own
independent location in 3D space, maintaining a fixed position
relative to all 3D transforms

m Image — locks the light source position to the position of the
source image.

See the discussion on Screen-based vs. Image-based light source
positioning earlier in this section for more information.

Focus

The Focus control gives you the ability to limit the range of the
reflections and shadows of the light source to a small area of the
image, similar to focusing a beam of light. The default value of
0.3000 gives a good approximation of the effects of a light source
on the image. Values above 1.0000 tend to light the image too
evenly, making it difficult to distinguish between lit and unlit
areas, while values below 0.0500 tend to have a harsh cutoff and
may exhibit banding effects.

Light
Press the Light softkey to toggle between Hi-Lite and Lo-Lite.

This accesses controls for adjusting the Highlight and Lowlight
color or gain of the image.

When Model (see above) is Specular, you have Luma, Sat, Hue,
and Opacity controls, with which you can change the color and
transparency of the Hi-Lite or Lo-Lite, whichever is selected. An
Opacity value of 100 makes the reflection and shadow opaque
when the light source is shining directly on the image. An Opacity
value of 0 makes the reflection and shadow completely invisible.

When Model is Diffuse Min or Diffuse Max, you have Hi-Lite
Gain Y and Hi-Lite Gain C controls for adjusting the Highlight,
and Lo-Lite Gain Y and Lo-Lite Gain C controls for adjusting the
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Lowlight, which set the luminance (Y) or chrominance (C) gain
of the portion of the image which the light source is affecting. The
Ambient Gain Y and Ambient Gain C controls set the gains of
the surrounding, or ambient, portion of the image which is not
affected by the light source. In the Diffuse Max model, a Gain
Y/C or Ambient Gain Y/C value of 0.00 does not modify the gain
of the image; a value of 100.00 doubles the original gain, and a
value of -100.00 reduces the original level to zero, or black.

The Diffuse Min and Diffuse Max models allow the Gains and
Ambient Gains to interact differently; see the Light Source Model
discussion earlier in the section for more information on the
differences between the two.
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Position

Press the Position softkey to toggle between Spot, Bar,and Flood,
and to access 3D positioning controls for the selected light source
type. Spot is a single point source of light, like a light bulb or
candle; Bar is a long "line" of light, like an infinitely long
fluorescent or neon tube; and Flood is a full "plane" of light, like
the sky.

Use the H, V, and Z position controls or the joystick to move the
light source in its own 3D space when Light Reference is set to
Screen. When Light Reference is set to Image, use these controls
to offset the position of the light source relative to the source
image.

See the discussion on Screen-based vs. Image-based positioning
earlier in this section for more information.
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Rotation

Press the Rotation softkey to access controls for rotating the Bar
light source when it is selected. The H, V, and Z rotation controls
are active only when the light source is a Bar. You can easily find
the center of rotation of the Bar if you momentarily select Spot;
the Spot light shows the center of rotation for the Bar.

Texture

Press the Texture softkey to toggle between Off, On, and Invert,
and to access controls for selecting the texture source, freezing the
texture framestore, and adjusting the clip and gain of the texture.

NOTE: The light source must be turned on in order
to be able to see textures applied to the source image.

With Texture On, you can use the Source control to select any
direct source in the 8150 as a texture for the image. A direct source
is any source not passing through the M/E or PGM/PST
buses—any external input, the SuperMatte generator, or either of
the 8150 Framestores. Sources that are delayed by the M/E or
PGM/PST buses force the DVE to delay itself, and may cause
other timing difficulties.

In general, the DVE video inputs and texture inputs must be in
time with each other at the DVE input; if you select video input(s)
whose timing is delayed from the texture input(s), the 8150 must
use one or both internal retiming paths to delay the texture
input(s). Since these internal retiming paths are normally used as
the Aux 3 and 4 outputs, you must choose one of the following:

® Aux 3 and 4 outputs only are timed correctly
= The two DVE texture inputs only are timed correctly

® Aux 3 output and Texture A input only are timed correctly
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See the 8150 Switcher Operations Manual Section 13 -
Engineering (particularly the Engineering Misc submenu
discussion) for more information on 8150 sources that are allowed
as texture sources and compromises you must make to
compensate for delays in the system.

NOTE: The 8150 Engineering menu structure has
changed slightly since the May 1996 version of the
8150 Switcher Operations Manual was released.
Previously, the Aux/Txt Retime control was a softkey
in the Engineering Miscellaneous submenu. You
can now find this control by pressing the Timing
softkey in this submenu; it appears as a pushknob
labeled Aux/Txt Retime, and performs the same
functions as outlined in the 8150 Switcher
Operations Manual Section 13 — Engineering.

The Freeze control allows you to independently freeze the texture
source for the selected DVE channel without freezing the input
video. You can select Field 1 or Field 2 to freeze a single field of
the texture pattern if it is taken from a moving image, or select
Frame to freeze a stationary image or graphic for maximum
resolution. Selecting Off unfreezes the texture and allows you to
use a moving texture source.

The Clip control acts as a limiter, setting the maximum "height"
or "depth" of the texture applied to the image. At its default value
of 0, there is no clipping of the texture. At positive values, it limits
the "height" of the texture by clipping off the "peaks," while at
negative values, it limits the "depth" of the texture by clipping off
the "valleys."

The Gain control adjusts the slope of the edges of the texture
source, much like the 8150 keyer gain controls sharpen key edges.
A Gain value of 1 is unity gain, and larger values exaggerate the
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texture "peaks" and "valleys." A Gain of 0 removes the texture
completely, while negative Gain values invert the polarity of the
texture.

The Texture/Invert selection performs the same function as
applying a negative Gain to the texture source—inverting the
polarity of the texture. Setting Texture to Off disables the entire
Texture function.

Texture Mask

Press the Texture Mask softkey to toggle between Off, On, and
Invert, and to access controls for positioning the mask on the
image.

With Texture Mask Omn, you can "crop" the texture from the
outside edges inward, much like using the Source Image menu
Crop/Edge function to mask the video input. You have individual
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Left, Right, Top, and Bottom controls for changing the position
of each mask edge. Alternatively, you can set the mask size with
the pushknob controls and then reposition it with the joystick.

Setting Texture Mask to Invert allows you to mask the texture
from the center of the image outward. Setting Texture Mask Off
disables the Texture masking function.
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