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Computer Graphics
Basic Types of Digital Graphics

There are two basic types of computer (digital) graphics: raster and vector. Raster graphics are composed of individual dots arranged in rows and columns. An image using pixels is typically called a “bitmap.” Vector graphics are created by formulas that describe the relationship between points and the paths that connect them. Vector graphics are sometimes called “path maps.”  Examples of each are shown below.
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           Bitmap Image                                                   Vector Graphic:
RASTER GRAPHICS

Definition: Computer graphics in which an image is composed of an array of pixels arranged in rows and columns. 







Resolution/definition = pixels per inch; the more pixels per inch, the greater the definition. Megapixel = 1 million pixels per inch.

Pixel colors are RGB (Red, Green, Blue) for color and black and white for grey scale. Grey Scale graphics are created by the pattern and density of black and white pixels per inch. Most computer graphics use print-based graphics using squares (color, black and white or grey scale). 

Digital colors in computer systems are usually denoted by hexadecimal codes; six digits, using 16 place value codes (i.e., 0-9+A-F), preceded by a # sign: #057ADF. “Hex” codes for various colors and shades can be found at the Hex Hub.
Color and shades using the RGB system are created by the ratio of red, green and blue pixels (maximum value per color is 255): e.g. R = 227, G = 5, B = 4. Thus, the total number of possible shades is 255x255x255 = 16,581,375 colors (called “16 million”).
Raster graphics often use a process called “anti-aliasing” to smooth the edges of images. Anti-aliasing uses gradual changes in shading in the pixels along the edges of images to make them appear less jagged (see the example below).
[image: image3.png]



Advantages: Raster (bitmapped) graphics are good at displaying complex and non-uniform shading such as that found in photographs. 
Disadvantages: Raster graphics require high resolutions and anti-aliasing to maintain a smooth appearance and they do not scale well (enlarged raster images become “pixilated”—that is, the individual pixels become readily apparent. Raster graphics also require larger file sizes than do vector graphics.

VECTOR GRAPHICS

Definition: Vector graphics represent separate shapes such as lines, polygons and text, and groups of such objects, as opposed to bitmaps using mathematical descriptions. The advantage of vector graphics ("drawing") programs over bitmap ("paint") editors is that multiple overlapping elements can be manipulated independently without using different layers for each one. It is also easier to render an object at different sizes and to transform it in other ways without worrying about image resolution and pixels.
Because vector-based graphics are mathematically described, they appear smooth at any size or resolution. They are best used for page layout, type, line art or illustrations.
True-type fonts and Postscript files use vector graphics and are the most commonly encountered vector image files.

Advantages: Vector images appear smooth at all resolutions; they scale well. Vector graphics files are considerably smaller than raster graphics files.

Disadvantages: Vector graphics do not display complex shading very well (because they are composed of lines). 

Common graphics file types

BMP (Bitmap): An image represented as a two dimensional array of brightness values for pixels. A data file or structure which corresponds bit for bit with an image displayed on a screen, probably in the same format as it would be stored in the display's video memory or maybe as a device independent bitmap. A bitmap is characterized by the width and height of the image in pixels and the number of bits per pixel which determines the number of shades of grey or colors it can represent. A bitmap representing a colored image (a "pixmap") will usually have pixels with between one and eight bits for each of the red, green, and blue components, though other color encodings are also used. The green component sometimes has more bits that the other two to cater for the human eye's greater discrimination in this component. Filename extension: .bmp
EPS (Encapsulated PostScript®): A file format used for both vector graphics and bitmaps. EPS files contain a PostScript description of the graphic data within them. EPS files are unique in that you can use them for vector graphics, bitmap images, type or even entire pages. Filename extension: .eps.
GIF (Graphics Interchange Format): Uses a fixed color palette (limited to only 256 colors—not the full spectrum of colors available to your monitor). The GIF format uses compression for smaller files and faster downloads. GIF images are compressed using the LZW algorithm, defined in 1987 by CompuServe (CIS). Graphics Interchange Format and GIF are service marks of CompuServe Incorporated. This only affects use of GIF within CompuServe and pass-through licensing for software to access them, it doesn't affect anyone else's use of GIF. It followed from a 1994 legal action by Unisys against CIS for violating Unisys's LZW software patent. The CompuServe Vice President has stated that "CompuServe is committed to keeping the GIF 89A specification as an open, fully-supported, non-proprietary specification for the entire on-line community including the World-Wide Web". This format is best for images with solid colors or areas of uniform color such as illustrations and logos. Filename extension: .gif, occasionally jif (GIF, GIF 89A).

GIF89a specification provides for “transparent” image backgrounds and “animation” of images.
JPEG (Joint Photographic Experts Group): Named for the original name of the committee that designed the standard image compression algorithm. JPEG is designed for compressing either full-color or grey-scale digital images of "natural", real-world scenes. It does not work so well on non-realistic images, such as cartoons or line drawings. JPEG does not handle compression of black-and-white (1 bit-per-pixel) images or moving pictures. Standards for compressing those types of images are being worked on by other committees, named JBIG and MPEG. Filename extension: .jpg, .jpeg.
JPEG2 is a newer, higher resolution version of the original jpeg.
PICT (Picture file): An older Apple graphics format, rarely used today. Filename extension: .pict.
PNG (Portable Network Graphics): An extensible file format for the lossless, portable, well-compressed storage of raster images. Sometimes called “ping,” PNG provides a patent-free replacement for GIF and can also replace many common uses of TIFF. Indexed-color, greyscale and truecolour images are supported, plus an optional alpha channel. Sample depths range from 1 to 16 bits. PNG is designed for on-line viewing applications, such as the World Wide Web, so it is fully streamable with a progressive display option. PNG can also store gamma correction and chromaticity data for improved color matching on heterogeneous platforms. PNG files can be animated. Filename extension: .png, (PNG).
TIF(F) (Tagged Image File Format): A file format used for still-image bitmaps, stored in tagged fields. Application programs can use the tags to accept or ignore fields, depending on their capabilities. While TIFF was designed to be extensible, it lacked a core of useful functionality, so that most useful functions (e.g. lossless 24-bit color). TIFF requires nonstandard, often redundant, extensions. The incompatibility of extensions has led some to rename "TIFF" as "Thousands of Incompatible File Formats." Filename extensions: TIF, (sometimes TIFF).

For a fairly complete listing of all graphics file types and extensions refer to the Wikipedia graphics comparison page.
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