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7 Programming with Video

7.1 Components for Multimedia Programs

7.2 Video Player Components

7.3 Interactive Video

7.4 Integrating Video into Web Pages

Literature:
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(eds.), Software Engineering, NATO Scientific Affairs Div. 1969
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Software Components

• Software component: “A software component is a unit of composition
with contractually specified interfaces and explicit context dependencies
only. A software component can be deployed independently and is
subject to composition by third parties.”

ECOOP 1996, Workshop on Component-oriented Programming

• Components for visual development environments:

– Provide well-defined functionality

– Can be dragged from palette to working area (creating an instance)

– Can be adjusted by setting parameter values with a component inspector

– Can, in some environments, be connected to other components using visual
metaphors

» Connecting input and output “ports” with “lines”

• Component is also accessible through programming (API):

– Parameters can be manipulated by program code (getter, setter)

• There is a marketplace for components

– Custom components

– Building blocks for software
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Flash Components

• Flash component: A reusable unit of Flash design and ActionScript programming
with clearly specified parameters and methods.

• A Flash component encapsulates a ready-made solution that can be
incorporated into third-party Flash applications.

• Components delivered with Flash (CS4, examples):

– User Interface components:

» Button, CheckBox, ColorPicker, ComboBox, DataGrid, Label, ProgressBar,
ScrollPane, Slider, TextArea, TextInput, ...

– Video components:

» FLVPlayback, ForwardButton, FullScreenButton, …

• File format for Flash components: .swc

– Components are pre-compiled

– Components cannot be edited by developer
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Example Flash Component: ColorPicker

• Layout and basic behaviour are
pre-defined

• Component inspector allows
customization, e.g.

– Definition of pre-selected color

– Display of parts of dialog

• API allows dynamic ActionScript-
based adaptation

– E.g. enabling/disabling

• Components may generate
events
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Advanced Component Composition

• Some authoring tools and development environments make it possible to
graphically connect components

• Examples:

– IBM Visual Age (Eclipse predeccessor)

– Apple Quartz Composer (for graphics rendering)

Apple Quartz Composer
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Playing Video in Flash

• Embedding video information into animation

– Leads to very large files (SWF files in the case of Flash)

• External video clips:

– Editable separately with specialized software

– Progressive download: play during loading

– Video played at its own frame rate, not at the rate of the animation

• Support for external video in Flash:

– FLV (Flash Video) format (partially&recently also other formats)

– Converters from most well-known video formats to FLV exist

– Special Media Components for easy integration of video

» FLVPlayback

» Bars: BufferingBar, VolumeBar, SeekBar

» Buttons: PlayButton, PauseButton, MuteButton, …

» Captioning support
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Flash CS4 Video Player Component
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Themes/Skins

• Generally:

– Theme or skin defines graphical appearance of interface elements

» Colours, number of elements, shapes, fonts, …

• For video playback component:

– Skin defines playback control elements mainly

– Which buttons exist, in which order, where located

• Predefined skins vs. Custom skins

• Examples (Flash):
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Example: Setting a Skin by Program Code

• ActionScript 3.0:

import fl.video.*;

var flvPlayer:FLVPlayback = new FLVPlayback();

addChild(flvPlayer);

flvPlayer.skin = "./SkinOverAll.swf“

flvPlayer.source = "../videos/OfficeCalling.f4v";
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Variants of Control Buttons

• Control buttons integrated into playback component

– Possible adjustable by parameters or skins

• Special control button components

– Flash: Video components “PauseButton”, “PlayButton” etc.

• Use of standard UI components

– Customized for specific purpose

• Use of pre-designed UI components

– Bought from external source

– Loaded from external library



Ludwig-Maximilians-Universität München Prof. Hußmann Multimedia-Programmierung  –  6 - 12

Customizing a Button for Video Control (1)

• Standard UI component: Button

– Drag&drop, label parameter set



Ludwig-Maximilians-Universität München Prof. Hußmann Multimedia-Programmierung  –  6 - 13

Customizing a Button for Video Control (2a)

• Timeline of Button
component

– Contains nested
graphics for state
visualization

• An example for fully
graphical
component
customization
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Customizing a Button for Video Control (2b)



Ludwig-Maximilians-Universität München Prof. Hußmann Multimedia-Programmierung  –  6 - 15

Customizing a Button for Video Control (3)

• Adding event handler as script code

– References to component instances
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Events Generated by Media Components

• Various events are reported by Media Components to the surrounding
application for flexible reaction:

– Adjustments like change of volume

– Media events like reaching end of media

– User-defined events when reaching specific positions (cue events)

• Reaction to media events requires EventListener objects for media
specific events, e.g. SoundEvent:

function handleSoundUpdate(e:SoundEvent):void {

trace("volume/pan changed");

videoplayer.addEventListener
(SoundEvent.SOUND_UPDATE, handleSoundUpdate);
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Cue Points

• A cue point marks a specific point in time during media playback.

– Specification by time stamp relative to media start time

– Definition in authoring system: Interactively or by numbers

– May be defined by script code

• Internal cuepoint: Embedded into movie file

– Flash: navigation (for direct positioning) and event cuepoints (for interaction
with web browser)

• External cuepoint: Defined outside movie file

– Flash: ActionScript cuepoints

– When reaching a cue point, an (AS) event is fired
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Cue Points in Authoring System
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Cue Points Defined by Script

var cuePt1:Object = new Object();

cuePt1.time = 0.08;

cuePt1.name = “Incoming“;

cuePt1.type = "actionscript";

videoplayer.addASCuePoint(cuePt1);

videoplayer.addASCuePoint(0.15, “Boss");
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Synchronizing Video and Animation (1)

• Cue point events can trigger animation actions

• Simple example: Visibility of symbolic annotations
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Synchronizing Video and Animation (2)

sekr.visible = false;
boss.visible = false;
pfeil1.visible = false;
pfeil2.visible = false;

videoplayer.addEventListener
(MetadataEvent.CUE_POINT, cpT_listener);

function cpT_listener(e:MetadataEvent):void {
if (e.info.name == "Incoming") {

sekr.visible = true;
pfeil1.visible = true;

}
if (e.info.name == "Boss") {

sekr.visible = false;
boss.visible = true;
pfeil2.visible = true;
pfeil1.visible = false;

}
if (e.info.name == "End") {

boss.visible = false;
pfeil2.visible = false;

}
}
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How to Realize Real Interaction in Video?

• Real interaction means:

– Pointing to regions in video window identifies objects

– Clicking on a region or symbol modifies video scene

• Scene needs to be decomposed:

– Parts/objects of video playback can be made (in)visible by script code

– Objects can be moved around in video

• Easy solution:

– Overlaying of videos

• Two main techniques:

– Masking cuts out specific parts from a video

» Prerequisite: Objects are easy to identify and do not move much

– Alpha channel videos overlayed on other videos

» Prerequisite: External production of video with alpha channel

» Using video effect software (e.g. AfterEffects)
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Application Examples (1)

www.video-flash.de



Ludwig-Maximilians-Universität München Prof. Hußmann Multimedia-Programmierung  –  6 - 25

Application Examples (2)

www.video-flash.de
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Application Examples (3)

www.video-flash.de
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Application Examples (4)

www.video-flash.de
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Application Examples (5)

www.video-flash.de
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Application Examples (6)

http://www.mini.com/com/en/mini_cabrio_film_clips/index.jsp
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Interactive Multimedia into Web Pages

• Interactive multmedia requires player software

– Available as plugins for popular Web browsers

• Web page (HTML) loaded into browser

– Needs to adapt actively: JavaScript code

– Tasks:

» Identification of browser and operating system

» Identification of installed player software and version

» Creation of adequate HTML code

• embed/object tags

» Passing parameters to player

• E.g. on usage of full-screen mode
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HTML Support in Authoring System
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Excerpt of Generated HTML Code (1)

<script language="JavaScript" type="text/javascript">
<!--
//v1.7
// Flash Player Version Detection
// Detect Client Browser type
// Copyright 2005-2008 Adobe Systems Incorporated.  All
rights reserved.

var isIE  = (navigator.appVersion.indexOf("MSIE") != -
1) ? true : false;

var isWin =
(navigator.appVersion.toLowerCase().indexOf("win") !=
-1) ? true : false;

var isOpera = (navigator.userAgent.indexOf("Opera") !=
-1) ? true : false;

function ControlVersion()
{
var version;
...

}
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Excerpt of Generated HTML Code (2) (Flash)

function GetSwfVer(){
var flashVer = -1;

if (navigator.plugins != null
  && navigator.plugins.length > 0) {

if (navigator.plugins["Shockwave Flash 2.0"] ||
     navigator.plugins["Shockwave Flash"]) {

var swVer2 =
           navigator.plugins
             ["Shockwave Flash 2.0"] ? " 2.0" : "";

var flashDescription =
    navigator.plugins["Shockwave Flash" +

               swVer2].description;
var descArray = flashDescription.split(" ");
var tempArrayMajor = descArray[2].split(".");

var versionMajor = tempArrayMajor[0];
var versionMinor = tempArrayMajor[1];

...
var flashVer =

           versionMajor + "." + versionMinor + "."
             + versionRevision;

}
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Excerpt of Generated HTML Code (3)

function AC_Generateobj(objAttrs, params, embedAttrs)
{
  var str = '';
  if (isIE && isWin && !isOpera)
  {
    str += '<object ';
    for (var i in objAttrs)
    {
      str += i + '="' + objAttrs[i] + '" ';
    }
    str += '>';
    for (var i in params)
    {
      str += '<param name="' + i + '" value="' + params[i] + '" /> ';
    }
    str += '</object>';
  }
  else
  {
    str += '<embed ';
    for (var i in embedAttrs)
    {
      str += i + '="' + embedAttrs[i] + '" ';
    }
    str += '> </embed>';
  }
  document.write(str);
}


