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Worksheet

Image Files

Digital image basics

Images are objects that communicate meaning or information. If an   image is to be used on a computer, it must be in a digital form. 

Images used on computers can be classed as either natural or artificial. A photograph is an example of a natural image. Once the photograph has been digitized (converted into numbers) a computer can store, process and manipulate the image.

Artificial images are those that have been created entirely on a computer using computer processes. There are many programs available for creating artificial digital images and graphics.

Computers have two formats for displaying and processing digital images. These two formats are vector and raster.

Vector images
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Vector images are created on a computer using mathematical calculations. Vector images are used for simple geometric shapes like lines and arcs. These shapes can be combined to make squares and circles.

1. Insert a new vector image here
Answer:
Raster images

[image: image20.wmf]Rasters, also called bitmap, are created on a computer using pixels. Pixels are arranged in grids where their combined colours and tones produce the image. Raster is best used for complex or photographic images.

2. Insert a new raster image here
Answer:
Bitmap Raster v's Vector
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Difference between Bitmap and Vector:

Vector

· Cartoon-ish

· Based on computer doing maths calculations to change sizes and shapes of objects drawn

· Can achieve fine shades like skin-tones


· Each item is an “object” and can be shifted, deleted, filled, resized, rotated etc

Vector images are created using “DRAW” software packages. They look more “cartoonish” and comprise of sets of shapes and objects.

“VECTOR” is a mathematical term relating to “lines” or “pathways”, and this reminds us that vector images are created by the computer tracking where your draw tools go on the screen, creating scaleable mathematical equations (“algorithms”) from the tracks, and then recalculating the equation every time you change the picture.

This requires extremely rapid calculations but not very much memory in comparison to bitmaps.

Vector graphics are usually far less memory expensive than good quality bitmaps. They have clear, sharp lines because they don’t have to follow the pixels on the screen.

The “objects” that make up vector images are modified by using DRAW tools, like transform, flip, rotate, delete, fill, blend, resize. They have “handles” to identify their boundaries.

	Bitmap or Raster

	· [image: image22.jpg]


Photo quality Every pixel can have a different colour


 A raster or bitmap (mapped bits of information) image file is generally defined to be a rectangular array of regularly sampled values, known as pixels. Each pixel (picture element) has one or more numbers associated with it, generally specifying a color which the pixel should be displayed in. A photograph is a BITMAP 

Your photograph can be traced in COREL DRAW  to create a VECTOR graphic.  Once traced you will export it back to a .jpg (Bitmap), so that it will lose some of its sharpness and clarity.

Computer graphics

Computer graphics can be described as images that are pictorial. Pictorial means they look like a picture but are not a photograph. Graphics are most commonly thought of as drawings as they are a combination of lines and arcs. 

Drawing programs like Corel DRAW®, Microsoft® Paint and Adobe® Illustrator® store graphics files as vector images. 

Photographs are very complex images composed of many different colours and tones. Photographs are stored and manipulated on a computer as raster images. Photo-editing programs such as Paint Shop Pro®, Adobe® Photoshop® and Macromedia® Fireworks® work by altering the colour or position of individual pixels. Some programs such as Corel DRAW® can process both raster and vector images.

Digital Image Terminology 
Pixels – Short for Picture Element. A pixel is a single point (dot) in an image. 
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Resolution – The amount of detail in an image. Greater detail is achieved by including more dots (pixels) in the image. 

For digital images this is generally measured in dots per inch (dpi). An image with 300 dpi can fit 300 dots in an inch or 90000 per square inch. 

For monitors the resolution refers to the number of rows on the screen and the number of dots in each row. 

A computer screen set to a resolution of 800x600 is displaying information at 800 pixels horizontally and 600 pixels vertically. 

Changing Resolution If you have a 14 or 15-inch monitor, switch the resolution from 800 X 600 to 1024 X 768 if your video card supports it. You will quickly see that everything gets smaller as the resolution increases. That's because the monitor is displaying a larger number of pixels in the same screen space. For many people, text and images are too small at 1024 X 768 on a 15-inch monitor, but will look fine on a 17-inch or larger monitor. Using this higher setting also gives you additional screen real estate.

For T.V. screens currently, about 60% of all TV monitors are set at 1024x768 pixels.

TV 
LCD v PLASMA v LED (see LES137 The Truth About DVD.doc)

It took years of pressure for broadcasters to finally produce 1080i or 720p and there are NO plans to pump out 1080p on cable, satellite, or broadcast. There is ONE DVD format that puts out a 1080p signal and that is Blu Ray. Blu Ray, is a great DVD technology and the picture quality is awesome, however it's no better than 1080i or 720p in LCD, Plasma or LED my opinion. 

Digital Image File Types Explained

http://www.wakeforest.edu/~matthews/misc/graphics/formats/formats.html
JPG, GIF, TIFF, PNG, BMP. What are they, and how do you choose? These and many other file types are used to encode digital images. The choices are simpler than you might think.

Part of the reason for the plethora of file types is the need for compression. Image files can be quite large, and larger file types mean more disk usage and slower downloads. Compression is a term used to describe ways of cutting the size of the file. Compression schemes can by lossy or lossless.

Another reason for the many file types is that images differ in the number of colors they contain. If an image has few colors, a file type can be designed to exploit this as a way of reducing file size.

Lossy vs. Lossless compression
You will often hear the terms "lossy" and "lossless" compression. A lossless compression algorithm discards no information. It looks for more efficient ways to represent an image, while making no compromises in accuracy. In contrast, lossy algorithms accept some degradation in the image in order to achieve smaller file size.

A lossless algorithm might, for example, look for a recurring pattern in the file, and replace each occurrence with a short abbreviation, thereby cutting the file size. In contrast, a lossy algorithm might store color information at a lower resolution than the image itself, since the eye is not so sensitive to changes in color of a small distance.

Digital Image Terminology 
Pixels – Short for Picture Element. A pixel is a single point (dot) in an image. 

Resolution – The amount of detail in an image. Greater detail is achieved by including more dots (pixels) in the image. 

For digital images this is generally measured in dots per inch (dpi). An image with 300 dpi can fit 300 dots in an inch or 90000 per square inch. 

For monitors the resolution refers to the number of rows on the screen and the number of dots in each row. A screen set to a resolution of 800x600 is displaying information at 800 pixels horizontally and 600 pixels vertically. 
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Resampling – When you enlarge or reduce a digital image, its pixel dimensions are changed and the image needs to be resampled to bring out detail. When you resample an image which has been made smaller, the number of pixels in an image decreases. Pixel information is actually deleted from the image. When you enlarge an image, the number of pixels is increased based on the colours in the image. New pixel information is added based on matching colour values of existing pixels in the image. In the examples below, both the resized images become fuzzier as pixels are added or removed. 

[image: image3.png]Original image Resampled down to Resampled up to
102x103 resolution 5050 resolution 200x202 resolution




Megapixels – One million pixels. The more megapixels a camera has, the higher the image resolution it is capable of printing.  Here is how many megapixels are needed for standard print sizes: 

Resolution 
Total Pixels 
Max. print size 
Buy a digicam with 
1600 x 1200 
1920000 

4x6" 


2 megapixels 

2048 x 1536 
3145728 

5x7" 


3 megapixels 

2560 x 1920
 4915200 

8x10" 

5 megapixels 

2816 x 2112 
5947392 

11x14" 

6 megapixels 

3264 x 2468 
8055552 

16 x20" 

8 megapixels 

Optical Zoom vs Digital Zoom – Just because your camera is digital doesn't mean your zoom lens should be! Cameras with digital zoom will not zoom in on your image at all.  Instead they will merely enlarge the central portion of the image or trim (crop) the edges from the image. A camera with optical zoom has a lens where the focal length extends and retracts so that the image is actually magnified. 

Some more expensive cameras have interchangeable lenses while some of the cheaper ones have no zoom at all. 

Sources 
www.digicamhelp.com 

www.webopedia.com 

Number of colors
Images start with differing numbers of colors in them. The simplest images may contain only two colors, such as black and white, and will need only 1 bit to represent each pixel. Many early PC video cards would support only 16 fixed colors. Later cards would display 256 simultaneously, any of which could be chosen from a pool of 224, or 16 million colors. New cards devote 24 bits to each pixel, and are therefore capable of displaying 224, or 16 million colors without restriction. A few display even more. Since the eye has trouble distinguishing between similar colors, 24 bit or 16 million colors is often called TrueColor.
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The file types
TIFF is, in principle, a very flexible format that can be lossless or lossy. The details of the image storage algorithm are included as part of the file. In practice, TIFF is used almost exclusively as a lossless image storage format that uses no compression at all. Most graphics programs that use TIFF do not compression. Consequently, file sizes are quite big. (Sometimes a lossless compression algorithm called LZW is used, but it is not universally supported.)

Using TIFF
This is usually the best quality output from a digital camera. Digital cameras often offer around three JPG quality settings plus TIFF. Since JPG always means at least some loss of quality, TIFF means better quality. However, the file size is huge compared to even the best JPG setting, and the advantages may not be noticeable.

A more important use of TIFF is as the working storage format as you edit and manipulate digital images. You do not want to go through several load, edit, save cycles with JPG storage, as the degradation accumulates with each new save. One or two JPG saves at high quality may not be noticeable, but the tenth certainly will be. TIFF is lossless, so there is no degradation associated with saving a TIFF file.

Do NOT use TIFF for web images. They produce big files, and more importantly, most web browsers will not display TIFFs.

Also shooting in TIFF has two disadvantages compared to JPG: fewer photos per memory card, and a longer wait between photographs as the image transfers to the card. I rarely shoot in TIFF mode.

PNG is also a lossless storage format. However, in contrast with common TIFF usage, it looks for patterns in the image that it can use to compress file size. The compression is exactly reversible, so the image is recovered exactly.

Using PNG
PNG is of principal value in two applications:

1.
If you have an image with large areas of exactly uniform color, but contains more than 256 colors, PNG is your choice. Its strategy is similar to that of GIF, but it supports 16 million colors, not just 256.

2.
If you want to display a photograph exactly without loss on the web, PNG is your choice. Later generation web browsers support PNG, and PNG is the only lossless format that web browsers support.

PNG will eventually replace GIF, but GIF is still more widely used on the web, since even old web browsers support it.

GIF creates a table of up to 256 colors from a pool of 16 million. If the image has fewer than 256 colors, GIF can render the image exactly. When the image contains many colors, software that creates the GIF uses any of several algorithms to approximate the colors in the image with the limited palette of 256 colors available. Better algorithms search the image to find an optimum set of 256 colors. Sometimes GIF uses the nearest color to represent each pixel, and sometimes it uses "error diffusion" to adjust the color of nearby pixels to correct for the error in each pixel. 
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GIF achieves compression in two ways. First, it reduces the number of colors of color-rich images, thereby reducing the number of bits needed per pixel, as just described. Second, it replaces commonly occurring patterns (especially large areas of uniform color) with a short abbreviation: instead of storing "white, white, white, white, white," it stores "5 white."

Thus, GIF is "lossless" only for images with 256 colors or less. For a rich, true color image, GIF may "lose" 99.998% of the colors.

Using GIF
If your image has fewer than 256 colors and contains large areas of uniform color, GIF is your choice. The files will be small yet perfect. Here is an example of an image well-suited for GIF:

Do NOT use GIF for photographic images, since it can contain only 256 colors per image.

[image: image5.png]This image, with ts flat colours,
‘would be best as a GIF file.



                 [image: image6.jpg]This image, with its subtle shades of
colours, would be best as  JPG.




JPG is optimized for photographs and similar continuous tone images that contain many, many colors. It can achieve astounding compression ratios even while maintaining very high image quality. GIF compression is unkind to such images. JPG works by analyzing images and discarding kinds of information that the eye is least likely to notice. It stores information as 24 bit color. Important: the degree of compression of JPG is adjustable. At moderate compression levels of photographic images, it is very difficult for the eye to discern any difference from the original, even at extreme magnification. Compression factors of more than 20 are often quite acceptable. Better graphics programs, such as Paint Shop Pro and Photoshop, allow you to view the image quality and file size as a function of compression level, so that you can conveniently choose the balance between quality and file size. 

Never use JPG for line art. On images such as these with areas of uniform colour with sharp edges, JPG does a poor job. These are tasks for which GIF and PNG are well suited. See JPG vs. GIF for web images.

JPEG characteristics

•
Used for images that are natural, art or photographic

•
Uses 24 bit colour depth – 16.7 million colours

•
Great for archiving and transmitting across different media

•
A lossy compression scheme that gives very high compression ratios

•
Compression is cumulative; every time an image is altered JPEG sees a different image and compresses it again and again. Each compression removes data and reduces the quality of the image.

[image: image7.png]Don't use a JPEG for simple line drawings -
the fine lines may appear blocky.




[image: image8.png]Use the JPEG format for images that
are photographic in nature.




Using JPG is the format of choice for nearly all photographs on the web. You can achieve excellent quality even at rather high compression settings. I also use JPG as the ultimate format for all my digital photographs. If I edit a photo, I will use my software's proprietary format until finished, and then save the result as a JPG.

Digital cameras save in a JPG format by default. Switching to TIFF or RAW improves quality in principle, but the difference is difficult to see. 

Never use JPG for line art. On images such as these with areas of uniform color with sharp edges, JPG does a poor job. These are tasks for which GIF and PNG are well suited. See JPG vs. GIF for web images.

RAW is an image output option available on some digital cameras. Though lossless, it is a factor of three of four smaller than TIFF files of the same image. The disadvantage is that there is a different RAW format for each manufacturer, and so you may have to use the manufacturer's software to view the images. (Some graphics applications can read some manufacturer's RAW formats.) 

BMP is an uncompressed proprietary format invented by Microsoft. There is really no reason to ever use this format.

PSD, PSP, etc. , are proprietary formats used by graphics programs. Photoshop's files have the PSD extension, while Paint Shop Pro files use PSP. These are the preferred working formats as you edit images in the software, because only the proprietary formats retain all the editing power of the programs. These packages use layers, for example, to build complex images, and layer information may be lost in the nonproprietary formats such as TIFF and JPG. However, be sure to save your end result as a standard TIFF or JPG, or you may not be able to view it in a few years when your software has changed.

Currently, GIF and JPG are the formats used for nearly all web images. PNG is supported by most of the latest generation browsers. TIFF is not widely supported by web browsers, and should be avoided for web use. PNG does everything GIF does, and better, so expect to see PNG replace GIF in the future. PNG will not replace JPG, since JPG is capable of much greater compression of photographic images, even when set for quite minimal loss of quality.

When should you use each?
Other formats
When using graphics software such as Photoshop or Paint Shop Pro, working files should be in the proprietary format of the software. Save final results in TIFF, PNG, or JPG.

Use RAW only for in-camera storage, and copy or convert to TIFF, PNG, or JPG as soon as you transfer to your PC. You do not want your image archives to be in a proprietary format. Although several graphics programs can now read the RAW format for many digital cameras, it is unwise to rely on any proprietary format for long term storage. Will you be able to read a RAW file in five years? In twenty? JPG is the format most likely to be readable in 50 years. Thus, it is appropriate to use RAW to store images in the camera and perhaps for temporary lossless storage on your PC, but be sure to create a TIFF, or better still a PNG or JPG, for archival storage.
File size comparisons
Below are comparisons of the same image saved in several popular file types. (Note that there is no reason to view more than one of the TIFFs or the PNG. Since all are lossless formats, their appearance is identical.)

File type
Size
Image Example
1. Tiff, uncompressed
 901K  Not shown here
http://www.wakeforest.edu/~matthews/misc/graphics/formats/uncompr.tif
2. Tiff, LZW lossless compression (yes, its actually bigger)
928K LZW compression achieves very high compression ratios but with a limited colour depth. The LZW compression scheme looks at the sequence of bits used to create the image. Any repeating patterns are given a single value. This value is then used every time the same pattern repeats, this technique does not remove data, so is called ‘lossless’.

Not shown here
http://www.wakeforest.edu/~matthews/misc/graphics/formats/lzw.tif
3. JPG, High quality
319K  

From Image Types and sizes Open 03 HiQ.jpg image to see real  image size - 
http://www.wakeforest.edu/~matthews/misc/graphics/formats/HiQ.jpg 
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4. JPG, medium quality
 188K 

Open 04 MedQ.jpg image from Image Types and sizes http://www.wakeforest.edu/~matthews/misc/graphics/formats/MedQ.jpg
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5. JPG, my usual web quality
105K 05 

Open 05 WebQ.jpg image from Image Types and sizes http://www.wakeforest.edu/~matthews/misc/graphics/formats/WebQ.jpg
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6. JPG, low quality / high compression
50K 

Open 06 Lo.jpg image from Image Types and sizes
http://www.wakeforest.edu/~matthews/misc/graphics/formats/Lo.jpg
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7. JPG, absurdly high compression
 18K

Open 07 absurd.jpg PNG image from Image Types and sizes
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8. lossless compression
741K

Open 08 png.png image from Image Types and sizes
[image: image14.png]


 

9. lossless compression, but only 256 colors
131K

Open 09 optmedcut.gif image from Image Types and sizes
[image: image15.png]




Related pages
*
Getting started in digital photography
*
Tips and info on graphics, imaging, and digital photography
*
JPG vs GIF for web images
*
How bad is JPG? (Large file)

*
Should you use JPG or a lossless format for archiving images? (Large file.)

*
Chroma subsampling in JPG
*
Miscellaneous tips and info
File Types Quiz
INTRO: You have already seen that graphics files may be saved in various formats. EG BMP; GIF; TIFF; WMF; PNG; JPG and PSP.  Each format has its own characteristics and uses.

Both sound and video files can also be saved in a variety of formats.

Sound files can be saved in WAV, MID; RA and MP3 formats.

Video for the computer can be in AVI; MPEG and MOV formats.

Answer the questions about graphic file types.

1. What is the difference between Bit Mapped graphics (BMP) and Vector graphics? 

2. Give the name of a program that can edit / create each of the above types.

3. For 3 of the file types below, find out whether it is a bit mapped or vector graphic; what the extension stands for; what are the characteristics of the file type, and where would you use it.  EG: Power Point; web page.

· GIF; 

· TIFF; 

· PNG

· PSP;

· JPG

 For example, BMP stands for Bitmap.  This is a high quality picture format, but also results in a large file size (Why?).  They can be used in Word documents or photo programs, but not on web pages.  Include a small (250 X 250 pixels) picture example of each file in your assignment.

References: http://www.scala.com/multimedia/multimedia-directory.html 

 http://computer.howstuffworks.com/question408.htm 

www.askjeeves.com and type Graphics Formats into the ask box.

4. Movie / video formats.  There are a number of formats for displaying video on computers.  Again, some are suitable for some applications, such as power point, and others are best for the web.  You are to research 3 video formats.  For the following file types, find out what the extension stands for; what are the characteristics of the file type, and where would you use it. File types to be covered are: 

· AVI; 

· MPEG. Note – find out what a Key Frame is and a Codex; What is MPEG 2 used for?

· MOV 

Your answers should be written into this file under the question number.

References: Video Man program: Help – Clips – Types of Video Data.

Virtual Dub program: Help – Contents – Intro to Digital Video

 PC Tec Guide http://www.pctechguide.com/24digvid.htm 

Ask Jeeves – Digital Video in Ask box.
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