Multimedia design and development:

Graphical image development

Graphical images obviously play a very important role in multimedia pieces

· Images may be photograph-like bitmaps, vector-based drawings, or 3D renderings

· Tools for image management focus on different kinds of images and converting between formats peculiar to different tools and platforms

Access to the right tools and right hardware for image development is important!

· E.g., graphic designers like to have large, high-resolution monitors or multiple monitors

· Why would multiple monitors be desirable?  To display your work while you edit it.

Still images are generated in two ways: bitmaps (or raster-based) or vector-drawn
· A bitmap is a matrix describing the individual dots that are the smallest elements (pixels) of resolution on a computer screen or printer

· monochrome just requires one bit per pixel, representing black or white

· 8 bits per pixel allows 256 distinct colors, 16 bits per pixel represents 32K distinct colors, 24 bits per pixel allows millions of colors

· What’s the tradeoff? more bits provide more color depth, hence more photo-realism, 

· but require more memory and processing power

· Settling for just 256 colors forces someone to decide, which colors?

· Graphics production software may capture in 24-bit color and convert to 8-bit

· GIF and PNG formats use a 8-bit color table allowing up to 256 colors

· JPG preserves more color depth with 16 bits per pixel

· Photoshop file (PSD) preserve 24 bits or more per pixel

How to create bitmap graphics:

· Make from scratch using a paint program (such as Adobe Photoshop, PaintShop Pro, Fractal Design Painter), especially good for drawing cartoons, icons, symbols, buttons

· Use a scanner to scan photos (hence Photoshop)

· Capture an image from a computer screen using a screen capture program

· Obtain ready-made images from clip art collections on CD-ROM or the Web

Bitmaps are best for photo-realistic images or complex drawings requiring fine detail

Bitmaps can be compressed to save memory and disk space: 

· GIF codec (compressor/decompressor) removes repetition.  E.g., if there’s a string of 100 pixels with the code 196, GIF encodes one 8 bit number to represent the color then two numbers that repeats that value 196 times 

· JPG uses a more complex codec: first group pixels into blocks (since most neigboring pixels have similar colors) of 4 to 16 pixels, then determines the average values for the block.  E.g., for pixels 459BF0, 459BF2, 459BED and 459BF0, the average is 459BF0.  Then encode the average plus the differences for individual pixels; encode the differences as 4-bit or 8-bit numbers.  Next, quantize the blocks, by calculating the average of a group of adjacent blocks. 

· GIF is a lossless algorithm, whereas JPG is lossy (averaging may lose information).

· See http://www.wildthingsphoto.com/tips/Getstart/gallery/gifjpg.html or http://www.softcom.net/users/3dham/examples.html
What rules of thumb do you infer about when to use GIF or PNG vs JPG?

· GIFs work best large areas of the same color and a moderate level of detail.

· JPEG works best for continuous tone images, such as full-color photographs

GIF89a has graphical control extensions allowing transparent images,  interlacing and animation – but some programs support GIF87a and not 89a

· What is transparency? Defines a color as transparency index, so background shows thru

· What is interlacing? Lets low-resolution representation come thru quickly, but adds 10%

Let’s take a look at a popular bitmap graphical editor, Adobe Photoshop (start it up)


Originally designed for improving photographs after they have been scanned in:


 
e.g., aunt-init.psd (obviously not my aunt but an Indian student’s)



she cleaned up the defects using the Rubberstamp tool, from the toolbar:



Alt-LeftMouse to get stamp, Mouse to apply it; aunt-final.psd shows the results

Other tools in toolbar: 

Square marquee selects rectangular portion of image; lasso selects freehand shape

Magic wand selects same color area, within specified tolerance

Move moves a selection (selected by above tools)

Crop selects a rectangular image and trims off everything outside

Text enters text, with different fonts, sizes, styles

Paint bucket fills an area with a solid color (with tolerance, similar to magic wand)

Eyedropper selects a color in an image as the background color

Gradient creates a gradient color to background color

Pencil, Paintbrush, Airbrush tools provide ways to apply bits of color (can adjust sizes)

Sharpen/blur removes or add pixels near like-colored pixels

Dodge/burn/sponge lightens or darkens an area by changing color saturation

Photoshop also has lots of filters for various effects (and many more can be added s plug-ins)



pooh3.psd created using stylize->emboss

piglet1.psd became piglet3.psd then piglet16.psd with distort->twirl


How could this effect be useful in creating an animation?


Layering provides a way to distinguish different parts of an image, building it up from pieces


Menu Window Show Layer lets you see the different layers in an image


If you want to keep the distinct pieces in separate layers,save in psd file format

A vector-drawn image is created from geometric objects such as lines, rectangles, ovals, polygons using mathematical formulas

· e.g., RECT 0,0,300,200,RED,BLUE says (using Cartesian coordinates)

“Draw a rectangle starting at 0,0 (upper left corner of screen)

going 300 pixels horizontally right and 200 pixels downward,

with a RED boundary and filled with BLUE.”

· Why might a vector-drawn representation use less memory than a bitmap?

· The first popular vector-drawn images were for computer-aided design (CAD)

such as AutoCAD, for aiding engineers and artists in creating complex renderings

· Graphic artists designing for print media use vector-drawn objects because they put rectangles and Bezier curves on paper without jaggies, exploiting high resolution printers

· Macromedia Freehand, Corel Draw & Adobe Illustrator are vector-drawing applications

· Macromedia Flash puts vector-drawing on the Web with a plug-in

Converting between bitmaps and vector-drawn images:


· Bitmap image editors convert vector-based drawings to bitmaps by rasterizing 

(Photoshop does this automatically)

· Vector-based programs can convert bitmaps to vector formulas by autotracing shapes

(E.g., in Flash 5, Modify > Trace BitMap)

· They can also save their results in bitmap formats

Macromedia Freehand, a vector-drawing program, like Photoshop, has a toolbar,

· But its functions are different: rectangle, polygon, ellipse, line, freehand, reflect, scale, … 

· How don’t these functions appear in the Photoshop toolbar?

· Vs. bitmap manipulation tools of Photoshop (magic wand, paint bucket, sharpen/blur etc.)

· But there’s overlap, since you can distort and blend vector objects and Photoshop 6 has added vector-drawing capabilities….

3D graphics tools, such as Macromedia Extreme3D, Specular Infini-D or Form-Z, 

typically extend vector-drawn graphics in 3 dimensions x, y and z

· A 3-D scene consist of object that in turn contain many small elements, such as blocks, cylinders, spheres or cones (described in terms of vector graphics)

· The more elements, the finer the object’s resolution and smoothness.

· Objects as a whole have properties such as shape, color, texture, shading & location.

· A 3-D applications lets you model an object’s shape, then render it completely.

· Modeling involves drawing a shape, such as a 2-D letter, 

· then extruding it or lathing it into a third dimension (see Figure 11-13)

· extruding means extending its shape along a defined path

· lathing means rotating a profile of the shape around a defined axis

· Modeling also deals with lighting, setting a camera view to project shadows

· Rendering produces a final output of a scene and is more compute-intensive.

· To create Toy Story, Pixar used a farm of 117 SparcStations, each with 192-384MB RAM plus a huge swap space, running Pixar’s proprietary Renderman software.  

Color models (modes in Photoshop): different ways of representing information about color

HSB model: based on human perception of color, describe three fundamental properties of color:

1. Hue, color reflected from or gtransmitted through an object, measured on color wheel

2. Saturation (or chroma), strength or purity of color (% of grey in proportion to hue)

3. Brightness: relative lightness or darkness of color, also measured as %

However, there is no HSB mode for creating or editing images

RGB model: add red, green and blue to create colors, hence additive model


Assigns an intensity value to each pixel ranging from 0 (black) to 255 (white)


A bright red color might have R 246, G 20, B 50


What color is produced by R 255 G 255 B 255?

CMYK model: based on light-absorbing quality of ink printed on paper


As light is absorted, part of the spectrum is absorted and part is reflected back to eyes


Associated with printing; called a subtractive model

Four channels: Cyan (C ), magenta (M), yellow (Y) and blank (K)

In theory, pure colors should produce black, but printing inks contain impurities, 

so this combination produces muddy brown

K is needed to produce pure black, hence CMYK is four-color process printing

Color gamut: range of colors that a color system can display or print


Different models have different gamuts (RGB has the smallest gamut, approximately)

Color channels: Photoshop shows information about color elements in different channels


E.g., RGB has at least three channels, CMYK has at least four channels


At least, because Photoshop also permits “Alpha” channels for storing mask information


A mask lets part of an image be transparent so that other layers show through


Extra channels increase the bit depth (and memory requirements) of an image

Specialized color modes in Photoshop:


Bitmap: just one bit per pixel: black or white (bit depth of 1)


Grayscale  mode: up to 256 shades of gray (bit depth of 8)


Duotone mode: instead of gray, introduces a color as ink (bit depth of 8)


Indexed color (convert millions of color to just 256 shades….

An issue for 8-bit image production is, which 256 colors will be represented by available 8 bits

A palette is a table that defines the color of a pixel on a screen

On Macintosh, these tables are called color lookup tables (CLUTs),

in Windows, they are called palettes (as in an artist’s palette for painting)

Microsoft and Apple engineers each chose a set of 256 colors for a standard palette

the two different standards are similar, but different

e.g., the Macintosh standard CLUT has more greys than the Windows palette

Moreover, the standard palette may not represent the colors of a particular image well,

especially realistic photos and videos

So you could create new palettes for particular photos

but... what happens when an application switches between palettes?
You can get palette flashing, as the system switches between palettes

You could fade each image to white or black before showing the next image

Or you could just standardize on a single shared palette

How does an image represented in millions of colors (as the eye naturally perceived)

get converted into one with just 256 distinct colors?

Dithering – a process of changing a pixel to the closest matching color

in a palette, using a mathematical algorithm

algorithm may consider colors of neighboring pixels in a region

A practical issue: make sure your monitor is calibrated before doing lots of image editing: why?

Type fonts in Photoshop are bitmapped rather than vector-based (outlined)


So Photoshop fonts don’t scale, but OK if you have a specific target platform in mind


Photoshop provides lots of fonts and effects

Vertical as well as horizontal type tools (p. 292) ; rotating characters (p. 298)

mask tools that lets background show through; 

can adjust kerning, tracking (spacing between characters) & baseline shift (p. 297)
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