Unit-4: Computer Animation in Multimedia	
COMPUTER ANIMATIONS
COMPUTER ANIMATION FUNDAMENTAL
· Classification I
· Classification II
· Classification III
· Classification IV
Classification I
Cell animation:
· In cell or frame animation, the entire animation sequence is heated a collection of independent frame or still image.
· Each frame differs from the previous one by minor variations.
· When these independent frames are displayed in sequence, they create the illusion of movement.
· The only diffidence between them and cell animation is that the individual frames are video graphed in movies, where as they are developed using traditional drawing or by other means in animation.


                    		Cells of Frames animation
Object Animation:
· In object animation, a static back drop is throughout a sequence and object to the animated is moved across the back drop.
· Object animation can be created only with the help of software packages that support them.
· Example: macromedia flash

                                                                 Object Animations


Classification II
2D Animation
· Animations created in 2-D planes are called 2D animation.
· 2D planes are characterized by two axes X and Y.
· Example for 2D planes is paper.
· Example for 2D animation is Donald cartoons.


2D Animation
3D Animation
· Animation is created in specialized 3-D environ mends are called 3D animation.
· These environment allows object to be created and animation in a virtual 3-d space- characterized by 3 planes of X,Y and Z.
· Example for 3D animation is Toy story.								

3D Animation
Classification III  
1. Animation for movies
2. Animation for TV shows
3. Animation for multimedia applications and games
4. Animation for the Internet

Classification IV
1, Morphing
· Morphing is popular effect in which one image transforms into another. Morphing application and other modeling tools that offer this effect can perform transition not only between still images but often between moving images as well.
· The morphed images were built at a rate of 8 frames per second, with each transition taking a total of 4 seconds.
· Some product that uses the morphing features are as follows
· Black Belt
· Human Software
· Valis Group, Flo , MetaFlo, and MovieFlo
2. Animation by Programming
3. Precompiled animation
ANIMATION TOOLS
2D Animation Software
· There are number of tools available in the marker – for designing and developing and developing 2D and 3D animations. 
· Depending upon the project you are working on and  its requirements, the tool you select for creating 2D animations could be simple, complex or professional. 
· To create simple animations like web buttons, one can use tools like animation shop – that comes bundled with paint shop pro.
	Product
	Company

	         Flash MX
         US Animation
         RETAS
         Toonz
         Animation shop
	         Macromedia
         Toon boom technologies
         Celsys
         Digital video
         Jasc Inc



3D Animation software
· Professional photo editing tools like corel photo paint are capable of editing animation – apart from still images. 
· 3D animation is a lucrative field that came into existence only after the intervention of computers in the animation industry. There are specialized package for modeling, rendering and even for painting over 3D models.
	Product
	Company

	          Maya
          Soft Image
          Light wave 3D
          3D Studio Max
          Houdini
          True space
          Bryce
          Cool 3D
          Deep paint 3D
          Poser
           Photo realistic
           Rhino 3D
	          Alias systems
          Avid technology Inc
          Newtek Inc
          Discreet
          Side effects software
          Caligari corporation
          Corel corporation
          Ulead
          Right hemisphere
          Curious labs
           Render man
           Robert McNeil & associates



KINEMATICS
Kinematics is the branch of classical mechanics that describes the motion of points, bodies (objects) and systems of bodies (groups of objects) without consideration of the causes of motion.[1][2][3] The term is the English version of A.M. Ampère's cinématique,[4] which he constructed from the Greek κίνημα, kinema (movement, motion), derived from κινεῖν, kinein (to move).[5] [6]
The study of kinematics is often referred to as the geometry of motion.[7] (See analytical dynamics for more detail on usage).
To describe motion, kinematics studies the trajectories of points, lines and other geometric objects and their differential properties such as velocity and acceleration. Kinematics is used in astrophysics to describe the motion of celestial bodies and systems, and in mechanical engineering, robotics and biomechanics[8] to describe the motion of systems composed of joined parts (multi-link systems) such as an engine, a robotic arm or the skeleton of the human body.
The study of kinematics can be abstracted into purely mathematical expressions. For instance, rotation can be represented by elements of the unit circle in the complex plane. Other planar algebras are used to represent the shear mapping of classical motion in absolute time and space and to represent the Lorentz transformations of relativistic space and time. By using time as a parameter in geometry, mathematicians have developed a science of kinematic geometry.
The use of geometric transformations, also called rigid transformations, to describe the movement of components of a mechanical system simplifies the derivation of its equations of motion, and is central to dynamic analysis.
Kinematic analysis is the process of measuring the kinematic quantities used to describe motion. In engineering, for instance, kinematic analysis may be used to find the range of movement for a given mechanism, and, working in reverse, kinematic synthesis designs a mechanism for a desired range of motion.[9] In addition, kinematics applies algebraic geometry to the study of the mechanical advantage of a mechanical system, or mechanism.







DIGITAL VIDEOS
MULTIMEDIA DIGITAL VIDEOS
Digital Video
             Full integration of digital video in cameras and on computers eliminates the analog television form of video, from both the multimedia production and the delivery platform. If your video camera generates a digital output signal, you can record your video direct-to-disk, where it is ready for editing.
           If a video clip is stored as data on a hard disk, CD-ROM, or other mass-storage device, that clip can be played back on a computer's monitor without special hardware.
            Setting up a production environment for making digital video, however, does require hardware that meets minimum specifications for processing speed, data transfer, and storage.
          There are many considerations to keep in mind when setting up your production environment:
· Computer with FireWire connection and cables.
· Fast processor(s).
· Plenty of RAM.
· Fast and big hard disk for storing DV(digital video) data streams of raw video footage from a camera at DV's fixed transfer rate of 3.6 MBps. Your hard disk should support a transfer rate of about  8 MBps and have enough space free. Then multiply that times five to allow for editing! Removable media such as Zip and CD-RW will not work.
· Second display to allow for more real estate for your editing software.
· Audio mixture to adjust sound output from the camcorder.
· External speakers.
· Television monitors to vier your project.
· Nonlinear editing software.
· Some characterized of multimedia project
1. Role of digital videos in multimedia projects
2. Video playback
3. Quarter screen and full screen videos
4. Full motion video
5. Video compression algorithms or CODECs
6. The MPEG revolution     
DIGITAL VIDEO PRODUCTION TECHNIQUES
· Video production for multimedia projects
· The elements for multimedia projects are;
· Video Shooting
· Video Capture Process
· Digital Video Post-Production
· Embedding
VIDEO SHOOTING
1. Equipments
2. Backgrounds & landscapes
3. Controlling camera movements
4. Lighting
VIDEO CAPTURE PROCESS
1. Video capture cards/equipments
2. Different steps in video capture process
3. Video capture file format
DIGITAL VIDEO POST-PRODUCTION
1. Understanding video clippings
2. Concept of video and audio tracks
3. Video special effects
4. Image pans
5. Mixing videos with animation 
POST-PRODUCTION CONCEPT
1. Understanding video clip
2. Concept of video and audio track
3. Video special effect
FILE FORMAT
Audio file Format
· AIFF (IFF file format, widely used on Mac OS platform)
· WAV (RIFF file format, widely used on Windows platform)
· XMF (Extensible Music Format)
Animation file Format
· FITS (Flexible Image Transport System) still images, raw data, and associated metadata.
· TIFF (Tagged Image File Format) still images and associated metadata.
Audio and video File Format
3GP (used by many mobile phones; based on the ISO base media file format)
· ASF (container for Microsoft WMA and WMV, which today usually do not use a container)
· AVI (the standard Microsoft Windows container, also based on RIFF)
· DVR-MS ("Microsoft Digital Video Recording", proprietary video container format developed by Microsoft based on ASF)
· Flash Video (FLV, F4V) (container for video and audio from Adobe Systems)
· IFF (first platform-independent container format)
· Matroska (MKV) (not limited to any codec or system, as it can hold virtually anything. It is an open standard and open source container format).
· MJ2 - Motion JPEG 2000 file format, based on the ISO base media file format which is defined in MPEG-4 Part 12 and JPEG 2000 Part 12
· QuickTime File Format (standard QuickTime video container from Apple Inc.)
· MPEG program stream (standard container for MPEG-1 and MPEG-2 elementary streams on reasonably reliable media such as disks; used also on DVD-Video discs)
· MPEG-2 transport stream (a.k.a. MPEG-TS) (standard container for digital broadcasting and for transportation over unreliable media; used also on Blu-ray Disc video; typically contains multiple video and audio streams, and an electronic program guide)
· MP4 (standard audio and video container for the MPEG-4 multimedia portfolio, based on the ISO base media file format defined in MPEG-4 Part 12 and JPEG 2000 Part 12) which in turn was based on the QuickTime file format.
· Ogg (standard container for Xiph.org audio format Vorbis and video format Theora)
· RM (RealMedia; standard container for RealVideo and RealAudio)
HOW VIDEO WORKS
             When light  reflected from an object passes through a video camera lens that light is converted into an electronic signal by a special sensor called a Charge-Coupled device(CCD). Top-quality broadcast cameras and even camcorders mayhave as many as three CCDs(one for each color of red,greenand blue) to enhance the resolution of the camera.
            The output of the CCD is processed by the camera into a signal containing three channels of color information and synchronization; pulse(sync). There are several video standards for managing CCD output, each dealing with the amount of separation between the components of the signal .The more separation of the color information found in the signal ,the higher the quality of the image (and the more expensive the equipment).
                          If each channel of color information is transmitted as a separate signal on its own conductor, the signal output is called RGB(red, green and blue),which is the preferred method for higher-quality and professional video work. Output can also be split into two separate chroma (color) channels, Cb/Cr(blue and red chroma components) and a luma component channel (Y),which makes the dark and light part of the video picture. These components are often confused with the  YUV color space in which time=Y,x-axis=U and y-axis=V.
             Further confusing things, the non-RGB component cables usually have red, green and blue plugs and jacks, even thought the two methods of signal transfer are not compatible. Lower in quality is the Y/C signal that makes up Separate Video (S-Video),an analog video signal, used in Super VHS and  Hi-8 video. As with component video ,the Y indicates the brightness (or luminance)information, but in S-Video color(or chrominance),information is combined abd designated by C.
             The least separation (and thus the lowest quality for a video signal) occurs when all the signals  are mixed together and carried on a single cable as a composite of the three color channels and the sync signal; this  system yields less-precise color definition ,which cannot be manipulated or color corrected as much as an RGB or component signal.
             In analog systems, the video signal from the camera is delivered to the video In connector(s) of a VCR,where it is recorded on magnetic videotape.  A camcorder combines both camera and tape recorder on a single device. One or two channels of sound may also be recorded on the videotape(mono or stereo). The video signal is written to tape by a spinning recording head that changes the local magnetic properties of the tape's surface in a series of long diagonal stripes.

             Because the head is canted or tilted at a slight angle compared with the path of the tape, it followers a helical (spiral) path, which is called Helical scan recording. As illustrated figure 1, each stripe represents information for one field of a video frame. A single video frame is made up of two fields that are interlaced.
             Audio is recorded on a separste straight-line track at the top of the videotape, although with some recording systems(notably for 3/4-inchtape and  for 3/2-inch tape with high-fidelity audio),sound is recorded helically between the video tracks.
             At the bottom of the tape is a control track containing the pulses used to regulate speed. Tracking is fine adjustment of the tape so that the tracks are properly aligned as the tape  moves across the playback head. This is how your VCR works when you rent singing in the Rain(on video tape) for the weekend. DVDs do this quite differently.
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             In digital systems, the video signal from  the camera is first digitized as a single frame, and the data is compressed before it is written to the tape in one of  several proprietary and competing formats:Dv.DVCPRO,or DVCAM(figure 2). There are other configurations of video tapes that only would be  used with high-end video production in conjunction with high-end video equipment, in a professional situation
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BROADCASTING VIDEOS
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