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Chapter3

Graphics, Images and Animation    
The Colors

· Quantum Theory : Atoms produce unique colors as light passes through

·  Light travels in the form of photons, or quanta

·  Color is the frequency of a light wave

·  The rainbow shows the spectrum of visible colors

·  Colors below the range are infrared

·  Colors above the range are ultraviolet

Light

· Visible light is a narrow frequency distribution within the electromagnetic spectrum

· Each frequency value is a distinct colour
The Retina

· Rods - sense achromatic light

· concentrated at  the outside of eye

· Not good for detail

· Good at sensing movement

· Cones - sense chromatic light

· concentrated at the centre of eye

· Good at detail

· Not good for sensing movement

Computerized Color

· Computers combine red, green, and blue (RGB) light

· Bit depth determines the number of possible colors
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Color Models

· Define a method for specifying color, such as 

· RGB - Red, Green, Blue

· CMY - Cyan, Magenta, Yellow

· CMYK Color Model 

·  YIQ Color Model

· YUV Color Model

RGB

· (Red, Green, Blue)

· (1,0,0) = R, (0,1,0) = G, (0,0,1) = B

· (1,1,1) = White, (0,0,0) = Black

CMY

· Cyan, Magenta, Yellow

· Complement of RGB

· RGB is ADDITIVE

· CMY is SUBTRACTIVE

·  CMY model is mostly used in printing devices where the color pigments on the paper absorb certain colors (e.g., no red light reflected from cyan ink).

· RGB (r,g,b) = CMY (1-r, 1-g, 1-b)

EX:   RGB (1,.5,.2) = CMY (0,.5,.8)

CMYK Color Model
· Is used in color printing (e.g., to produce darker black than simply mixing CMY ). Where
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 YIQ Color Model

· YIQ is used in color TV broadcasting; it is downward compatible with B/W TV.

· Eye is most sensitive to Y, next to I, next to Q. In NTSC, 4 MHz is allocated to Y, 1.5 MHz to I, 0.6 MHz to Q.
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 YUV Color Model
· YUV – Y represents the intensity of the color while U and V represent the chrominance of the color.  

· Since the human eye is more sensitive to intensity variation than color variation, we can allocate fewer bits to represent U and V. In fact, YUV encoding scheme provides similar quality in a color representation using 16 bits, as compared to 24 bits in an RGB representation. This is the format used by JPEG and MPEG.

·  RGB and YUV formats can be interchanged:

Y = 0.3*Red + 0.59*Green + 0.11*Blue

U = 0.493*(Blue – Y)

V = 0.877*(Red – Y)

Color Palettes 
· Palettes are mathematical tables that define the color of pixels displayed on the screen.

· Palettes are called ‘color lookup tables’ or CLUTs on Macintosh.

· The most common palettes are 1, 4, 8, 16, and 24-bit deep.

Dithering

· Dithering is a process whereby the color value of each pixel is changed to the closest matching color value in the target palette.

· This is done using a mathematical algorithm.
Still Images
Still images are generated in two ways:

· Bitmaps.

· Vector-drawn graphics.
Bitmaps
· Bitmap is derived from the words ‘bit’, which means the simplest element in which only two digits are used, and ‘map’, which is a two-dimensional matrix of these bits.

· A bitmap is a data matrix describing the individual dots of an image.

· Bitmaps are an image format suited for creation of:

· Photo-realistic images.

· Complex drawings.
· Images that require fine detail.

·    Bitmapped images are known as paint graphics.

·    A bitmap is made up of individual dots or picture elements known as pixels or pels.

·    Bitmapped images can have varying bit and color depths.

·    Bitmaps can be inserted by:

· Using clip art galleries.

· Using bitmap software.

· Capturing and editing images.

· Scanning images.
Using Bitmap Software


The industry standard for bitmap painting and editing programs are:

· Adobe's Photoshop and Illustrator.

· Macromedia's Fireworks.

· Corel’s Painter.

· CorelDraw.

· Quark Express.
Digitisation the Images to bitmap 
· Procedure of taking an analogue source (eg sound or picture) and converting to a digital format

· Two basic steps

· Scanning (Sampling)

· Quantization

Scanning and Quantization

· Scanning is the process of detecting the analogue signal

· Done with a scanner
· This is essentially what sampling does with sound
·  Quantization: Is a technique to round intensity values to a quantum so that they can be represented by a finite precision of the bits (it’s called color depth)
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Bitmap Image File Size
Image file size= Resolution * RGB colour depth

Example 1:

Resolution = 640 x 480 = 307 200 pixels

Colour depth = 16 bit  (65 536 colours)

Image file size = 307 200 x 16 = 4 915 200 bits

Divide by 8 to get bytes (B) = 614 400 bytes

 Vector-Drawn Images  
· A vector is a line that is described by the location of its two endpoints.

· Vector drawing makes use of Cartesian co-ordinates.

· Cartesian coordinates are numbers that describe a point in two or three-dimensional space as the intersection of X, Y, and Z axis.
Vector-Drawn Images v/s Bitmaps
· Vector images use less memory space and have a smaller file size as compared to bitmaps.

· For the Web, pages that use vector graphics in plug-ins download faster, and when used for animation, draw faster than bitmaps.

· Vector images cannot be used for photorealistic images.

· Vector images require a plug-in for Web-based display.

· Bitmaps are not easily scalable and resizable.

· Bitmaps can be converted to vector images using autotracing.

Image File Types used in Multimedia 
· Macintosh formats.

· Windows formats.

· Cross-platform formats.
Macintosh Formats
· On the Macintosh, the most commonly used format is PICT ( Extension .pic, .pct)

· PICT is a complicated and versatile format developed by Apple.

· Almost every image application on the Macintosh can import or export PICT files.

· In a PICT file, both vector-drawn objects and bitmaps can reside side-by-side.

Windows Formats
· The most commonly used image file format on Windows is DIB (Extension .bmp, .dib, .rle)

· DIB stands for Device-independent bitmaps.

· The preferred file type for multimedia developers in Windows is Resource Interchange File Format (RIFF) (.rdi)

Bitmap formats used most often by Windows developers are:

· BMP - A Windows bitmap file.

· TIFF - Extensively used in DTP packages.

· PCX - Used by MS-DOS paint software.
Cross-Platform Formats

The image file formats that are compatible across platforms are:

· DXF - Used by CAD applications.

· Initial Graphics Exchange Standard (IGS or IGES) - Standard for transferring CAD drawings. 

· JPEG and GIF - Most commonly used formats on the Web.

Animation

Introduction to Animation

· Animation is defined as the act of making something come alive.

· It is concerned with the visual or aesthetic aspect of the project.

· Animation is an object moving across or into or out of the screen.

·  In animation, a series of images are rapidly changed to create an illusion of movement.

.

Animation Space
Animation can be rendered in:

· 2-D space - 2-D animations are very simple and static.

· 2-1/2D space - An illusion of depth is created through shadowing, highlighting, and forced perspective, though in reality the image rests in two dimensions.

· 3-D space - Complicated and realistic animations are done in 3-D space.

Animation Process
The steps to be followed in creating animation are:

· Organize the execution in a series of logical steps.

· Choose an animation tool best suited for the job.

· Build and tweak the sequences.

· Post-process the completed animation.
Cel Animation

· Cel animation is a technique in which a series of progressively different graphics are used on each frame of movie film.

· The term "cel" is derived from the clear celluloid sheets that were used for drawing each frame.

· Cel animation begins with keyframes.

· Keyframes refer to the first and the last frame of an action.

· The frames in between the keyframes are drawn in the tweening process.

· Tweening depicts the action that takes place between keyframes.

Computer Animation
· Computer animation is very similar to cel animation.

· The primary difference is in how much must be drawn by the animator and how much is automatically generated by the software.
· Kinematics is the study of the movement and motion of structures that have joints.

· Inverse kinematics is the process of linking objects, and defining their relationship and limits.

· Morphing is an effect in which a still or moving image is transformed into another.
File Formats used in Animation
· .dir and .dcr - Director files.

· .fli and .flc - AnimatorPro files.

· .max - 3D Studio Max files.

· .pics - SuperCard and Director files.

· .fla and .swf - Flash files.
· GIF89a file format:

· It is a version of the GIF image format.

· GIF89a allows multiple images to be put into a single file and then be displayed as an animation in the Web browser.

Making Successful Animations

· Use animation carefully and sparingly.

· High quality animations require superior display platforms and hardware, as well as raw computing horsepower.

· File compression is very important when preparing animation files for the Web.

Making Successful Animations 
Some animation tools are:

· Macromedia's Flash.

· ULead

· Maya.

· GIFmation.

1-bit �2 colors





4-bit �16 colors





8-bit �256 colors





24-bit �16,777,216 colors
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