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CHAPTER OVERVIEW

This chapter discusses the basic principles behind using images as an integral part of a Web site.  From the different Web-based and supported image file formats to the basics of color to choosing a graphics tool to using the <IMG> element, this chapter does an excellent job of bringing everyone up to speed on images.  
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CHAPTER OBJECTIVES

After completing this chapter, students should be able to:

· Understand the basic differences between .GIF, .JPG, and .PNG Web-based image file formats

· Choose the appropriate file format to use for an image

· Intelligently discuss the basics of computer color

· Properly use the <IMG> element to display images effectively

· Use hexadecimal color values to add color to pages

LECTURE NOTES

File Format Basics

This section discusses the three most widely accepted image file formats on the Web: .GIF, .JPG, and .PNG.  All of the formats compress the images to create smaller files that download much more quickly than the original image.  The .GIF file format supports 8-bit color while .JPG supports 24-bit color.  The .PNG format supports both 8-bit and 24-bit color.  This section is subdivided into sections that deal with each image file format.
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TECHNICAL
TIP
	It is crucial to inform the students in the file format section about case sensitivity in naming image files.  Both the name of the file and the file extension are case-sensitive!  The fact that the filenames are case-sensitive is very important when specifying the image file in the <IMG> tag with the SRC attribute.  The following files are all treated as different files by Web browsers:

· myimage.jpg

· Myimage.jpg

· MYIMAGE.jpg

· myimage.JPG

· myimage.Jpg

· MYIMAGE.JPG

· Myimage.Jpg

· MyImage.jpg

· MyImage.JPG

· MyImage.Jpg

The most important thing to note is that image editing software may view all of these as the same file.  When doing file maintenance, they may all be viewed as the same file also.  On the Web, however, these are all treated as different files.  The only way to be sure that the correct file has been specified is by thoroughly testing all of the pages in a Web site before publishing them.




This section is divided into the following subsections:

· GIF discusses the Graphics Interchange Format, which uses a compression technique that preserves all of the color information for the image.  The .GIF format has an 8-bit color depth that allows for the use of 256 colors.  The fewer the number of colors that are used in a .GIF file, the greater the compression and the smaller the file size.  The .GIF file is ideal for line art and color graphics because it is excellent at compressing and displaying flat color areas.  Because of the color depth limitation, however, the .GIF format is limiting and should not be used for photographs or complex graphics.
· GIF Transparency covers choosing one color in an image to appear as transparent in the browser, using image-editing software.  When the transparent color is chosen, all pixels of that color will let the background color show through.
· GIF Animation discusses how the .GIF format allows a designer to store multiple images and timing information about the images in a single file.  This principle allows the creation of animations consisting of multiple static images that rotate, creating the illusion of motion.  When creating a GIF animation, a designer can adjust the amount of time between frames and the number of times that the animation plays.  GIF animation is not as “snazzy” as some of the proprietary animation tools, but it does not require browser plug-ins and does not have large download times.  As the text suggests, limit the use of animated GIFs, because they can distract from site content.  Rather than playing an animation constantly, it might be better to play it a limited number of times.
· JPG covers the Joint Photographic Experts Group (JPG or JPEG) image file format.  JPGs support millions of colors since they are 24-bit, so they are ideal for photographs or continuous tone images.  JPGs use a file compression technique that discards some colors, so there may be a loss of quality from the original image.  When saving an image in .JPG format, a slider lets the designer choose the quality of the image.  The higher the compression, the smaller the size of the image file and the quicker the download time, but the lower the image quality.  A balance needs to be reached between file size and image quality.  
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TECHNICAL
TIP
	It is important when working with images to keep a fresh copy of the original image.  Once an image has been compressed, the quality of the image is degraded, and the original image quality is lost.


· PNG discusses the Portable Network Graphics format that was specifically designed for use on the Web.  It has had problems gaining acceptance because of lack of browser support.  It was originally intended to replace the .GIF format.  It uses a compression technique that retains all of the color information, so it is not as efficient at compressing image files as .JPG.  PNG supports 8-bit indexed-color, 16-bit grayscale, and 24-bit true color images.  PNG supports transparency and interlacing but not animation.  The W3C has created a draft specification for Multiple-image Network Graphics format (MNG), which will support animation.  
· Using Interlacing and Progressive Display talks about saving images in an interlaced or progressive format.  Both interlacing and progressive display formats gradually display an image in a prespecified number of passes as the data arrives in the browser.  The only advantage to saving images in either format is that the user will see a blurred image that gradually clears, giving them something to look at and ponder as it downloads.  The largest disadvantage to saving an image in this format is browser support.  Older browsers may not display the image properly.
· Where You Can Find Images covers where to locate images.  If having a professional create and prepare images is not in the budget, there are a variety of locations to find images.  Some of the image resources include stock photo collections, using a digital camera or scanner, using a public domain Web site, creating your own images, and using clip art.  An important note is that even though images may be easily copied from the Web, it is not advisable because the particular graphic in question may be copyrighted and could result in litigation.
· Choosing the Right Format discusses the advantages and disadvantages of each file format for the Web.  GIFs should be used for simple colored graphics and line art.  The .GIF format can also be used for animation and transparency.  The .JPG format is best for 24-bit full-color photographic images and complex graphics.  The .PNG format can substitute for GIFs, but lack browser support and should never replace JPGs since PNGs do not compress 24-bit images as well as .JPG.
QUICK QUIZ

1. What image file format allows the designer to create animation?  ANSWER: The .GIF file format.

2. What image file format is best for displaying photographs?  ANSWER:  The .JPG file format.

3. What image file format combines qualities from .GIF and .JPG formats?  ANSWER: The .PNG format.

Computer Color Basics

This section discusses color depth and dithering.  Color depth is the amount of data used to create color on a display.  Dithering occurs when a browser comes across a color it does not support.  The browser then attempts to mix its own colors to create a similar color.  Banding refers to the effort to match the closest colors from the GIFs palette to the original colors in a photo.  As mentioned earlier, photos are best saved as JPGs even when viewed at a lower color depth because the dithering creates a more acceptable image.  The only way around dithering is to 

create images that use non-dithering colors.  The 216 non-dithering colors that are shared by PCs and Macintoshes are called the Web palette or browser-safe colors.  The non-dithering palette applies only to .GIF or 8-bit .PNG and not to 24-bit .JPG.  The non-dithering colors display properly across both PCs and Macintoshes.

Choosing a Graphics Tool

This section discusses the use of graphics software to create or manipulate graphics.  Most Web designers use Adobe Photoshop, but there are a wide variety of software packages available.

Using the <IMG> Element

This section discusses using the <IMG> markup element to place graphics or images on a Web page.  The <IMG> element is an empty element, so it is one of the few HTML tags that do not require a closing tag.  The <IMG> element only needs the SRC attribute to display an image in a browser.  There is a wealth of other attributes that can be used to select how and where the image appears in the browser.  

	Attribute
	Use

	ALIGN
	Specifies the position of the image in relation to the surrounding text.

	ALT
	Displays an alternate string of text instead of an image if the user has a text-only browser or has graphics turned off.  The Internet Explorer 4.0+ and Netscape Communicator 4.0+ browsers display the ALT value as a pop-up window when a mouse points to the image.

	BORDER
	Determines whether a border appears on the image.  State the border value in pixels.  You can use this attribute to turn off the hypertext border if the image is a link.

	HEIGHT
	Specifies the height of the image in pixels.

	HSPACE
	Specifies the amount of horizontal white space on the left and right sides of the image in pixels.

	SRC
	The only required attribute, SRC specifies the URL of the graphic file you want to display.  As with any URL, the path must be relative to the HTML file.  Image filenames are case-sensitive!

	VSPACE
	Specifies the amount of vertical white space on the top and bottom sides of the image in pixels.

	WIDTH
	Specifies the width of the image in pixels.


ALIGN, BORDER, VSPACE, and HSPACE have been deprecated in HTML 4.0 in favor of CSS.  The table below shows the replacement attributes:

	Deprecated Attribute
	Equivalent CSS Property

	ALIGN
	FLOAT allows you to flow text around an image or other object.  Example:

IMG {FLOAT: LEFT}

	BORDER
	BORDER lets you set a border on an image, or remove the border from a linked image.

	HEIGHT
	Specifies the height of the image in pixels.

	HSPACE and VSPACE
	The PADDING or MARGIN properties set white space around an image.  You can control individual sides of the image, or apply white space around the entire image.


This section is divided into several more subsections:

· Specifying ALT Attribute Text talks about the ALT attribute, which displays a description of an image if the image does not appear.  In Internet Explorer 4.0+ and Netscape Communicator 4.0+, the ALT attribute text also appears as a pop-up when the user places the cursor over the image.
· Specifying Image Width and Height emphasizes that every <IMG> element should include WIDTH and HEIGHT attributes in order for the browser to reserve space for the image.  This allows the browser to display the rest of the text content of a page while waiting for an image to download because it knows the width and height of the image and can reserve that space.  It is important to include the width and height information so that the user is not looking at a blank page as the image downloads.  This subsection also discusses using the HEIGHT and WIDTH attributes to preserve the look of the layout when not using tables.  Another important point that is made in this subsection covers a mistake that many Web designers make.  If a graphic’s area is too large and you reduce the size using the WIDTH and HEIGHT attributes, the file size of the image is unchanged.  The user is still downloading the original graphic file.  The size of the image must be adjusted in image editing software to affect file size.  Also, if the height-width ratio is not maintained, the image may become distorted.
· Sizing Graphics for the Page discusses how to keep file sizes small by appropriately sizing graphics.  As the text suggests, one of the easiest ways to make graphics download quickly is to keep their dimensions small and appropriate to the size of the page.  
· Removing the Hypertext Border From an Image discusses the browser’s default behavior of displaying the hypertext border around an image.  It is usually unnecessary and distracting in good design to leave the hypertext border around an image.  Often, it does not complement the graphic.  To remove the hypertext border from an image, add the BORDER=0 attribute to the <IMG> tag.
· Aligning Text and Images covers the use of the ALIGN attribute to align text along an image border.  The default is bottom-aligned, which means that the bottom of the text lines up with the bottom edge of the image.  The alignment can be changed by setting the value to TOP or MIDDLE.  The ALIGN attribute can also be used to wrap text around images.
· Adding White Space Around Images suggests that a designer should add white space around images to reduce clutter and improve readability.  To increase the white space around an image, the HSPACE and VSPACE attributes can be added to the <IMG> element by specifying the pixel amount.  VSPACE affects both the top and bottom sides while HSPACE affects the left and right sides.  White space can also be added to a graphic by using graphic editing software.  CSS offers more control over image white space through the application of the margin properties to individual sides of an image.
· Using Transparent Spacer GIFS discusses setting one color of a .GIF or .PNG to be transparent.  A single pixel graphic of one color set to be transparent can solve spacing problems that cannot be solved with standard HTML code.  The WIDTH and HEIGHT attributes can be used to change the transparent spacer GIF to any size desired.  The transparent spacer GIF is sometimes the only way to achieve a desired result.  As CSS support becomes more widely accepted, the transparent spacer GIF may be foregone altogether.
· Using Single-Pixel Rules talks about using single-pixel lines or rules to serve the same purpose as transparent spacer GIFs.  The main difference between the two are that single-pixel rules are a single color rather than transparent.  A single-pixel rule can be adjusted to any size using the HEIGHT and WIDTH attributes.
· Using Background Images discusses using the BACKGROUND attribute to tile images across the background of a Web page.  Any image can be used as a background image, but design principles need to be kept in mind when using images in the background.  Complex backgrounds can confuse and distract the user.  Dark or complex backgrounds should be avoided if a site contains a lot of text.  Most text is difficult to read against a background image unless the image is light enough to provide good contrast for the text.  The textbook suggests that instead of using a dark, busy image to tile a page background, instead choose a light, simple image.  CSS allow more control over background image tiling that standard HTML.  To apply a background image with CSS, use the <BODY> element as the selector with the BACKGROUND property (BODY {BACKGROUND: URL (texture4.jpg)}).  Note the URL syntax in the rule.  The path and filename are contained within parentheses.  The default for CSS background graphics is the same as using the BACKGROUND attribute.  The image tiles across the page.  The CSS BACKGROUND-REPEAT property allows a designer to create a single column or row of an image rather than tiling the image completely across the page.  The BACKGROUND-POSITION property can also be used to change the position of the background graphic.
QUICK QUIZ

1. What is the easiest way to solve spacing problems in HTML?  ANSWER: Using a transparent spacer GIF or a single-pixel rule.

2. What is the only required attribute for the <IMG> element?  ANSWER: The SRC attribute.

3. Why should the HEIGHT and WIDTH attributes always be specified for the <IMG> element?  ANSWER: So that the browser reserves space for the image and allows the rest of the page to display while the image is downloading.

4. What is the default alignment for images?  ANSWER: Bottom-aligned.

Working With Hexadecimal Colors

This section discusses how HTML uses hexadecimal numbers to express RGB color values.  Hexadecimal numbers look strange compared to standard base-10 numbers because they include letters in their numbering scheme.  Hexadecimal numbers are a base-16 numbering system with numbers running from 0 through 9 and then A through F.  Hexadecimal color values are six-digit numbers.  The first two numbers define the red value, the second two the green value, and the last two define the blue value.  Hexadecimal values can be used with either the BGCOLOR attribute or the COLOR attribute to define color in Web pages.  CSS also accept hexadecimal color values.  Hexadecimal color values should always be contained in quotes and preceded by a number sign (i.e. “FF00FF”).  Although color names can be used for many hexadecimal colors, some browsers do not support color names.  It is always safer to specify hexadecimal colors.  The section is divided into some subsections:

· Setting Background Page Color covers the simplest way of working with hexadecimal color, which is to specify a background color for pages.  Use the BGCOLOR attribute in the <BODY> element or the BACKGROUND-COLOR property with BODY as the selector in CSS.  Remember to use a color that will provide good contrast for reading.
· Using Background Color in Tables talks about using a background color in tables by using the BGCOLOR attribute, which is accepted by the table <TABLE>, table row <TR>, table header <TH>, and table data <TD>.  Adding the BGCOLOR attribute to the beginning <TABLE> tag sets a background color for an entire table.  By using the BGCOLOR attribute to set the background color, a designer can create reverse text in table cells (i.e. light text on a dark background).  Continuous seamless areas of color can be created by combining the BGCOLOR attribute with a table that has default spacing turned off.  Remember to remove the default table spacing by setting the attribute values (<TABLE BORDER=0, CELLPADDING=0, CELLSPACING=0>).  If the default spacing is not removed, there will be white space between each cell.
· Changing Link Colors discusses the way to change the default hypertext link colors using hexadecimal values or standard color names.  LINK refers to the unvisited link color and is blue by default.  ALINK is the active link color and is red by default when the user points to a link and holds down the mouse button.  VLINK is the visited link color and is purple by default.  Changing link colors is acceptable in moderation and keeping color consistency and contrast preservation.  Most users will expect the default colors, so if they are different, be sure to create colors with a recognizable difference to the user so he/she does not become confused.
QUICK QUIZ

1. What do hexadecimal numbers consist of?  ANSWER:  The numbers 0-9 and the letters A-F.

2. If the default spacing is not removed in a table and a background color is specified, what will happen?  ANSWER: There will be white space between each cell.

3. What colors are users used to for hyperlinks?  ANSWER: Blue for unvisited, red for active, and purple for visited.

4. Where should the BGCOLOR attribute be used for setting background color for a page?  ANSWER: In the <BODY> element.

DISCUSSION TOPICS

Some interesting topics of discussion in Chapter Seven include:

· Selecting an appropriate file format for images

· What format is best for each type of image file format

· Choosing image editing software

· Where to find images

· Why designers should not copy images from the Web (support with legal cases if available)

· Using the <IMG> element attributes to their full potential

· The importance of specifying ALT attribute text

· Why to specify image width and height

· Whether or not to use background images

EXTRA PROJECTS

1. Have the students experiment with using background images.  If you have access to image editing software, try having them increase the transparency of an image and then using it on a Web page.  Often, an image will appear one way in the image editing software but will not even appear on the Web page.  Have them experiment until they get an almost transparent background image to appear on a page.  Background images tile across a page.  Besides using BACKGROUND-REPEAT in CSS, can your students come up with a way to display a background image only once on a page?  The solution is to place the entire page within the contents of a one-cell table.  It is interesting to see what students can come up with for this project!

KEY TERMS

· ALT Attribute Text – Text that is displayed if an image does not appear.
· Banding – An effort to match the closest colors from the GIFs palette to the original colors in a photo.

· Color Depth – The amount of data used to create color on a display.

· Dithering – Color mixing that occurs when a browser does not have an exact match for the color specified in an HTML document.

· GIF – Graphics Interchange Format is an image file format that uses a compression technique that does not discard any color information when the image is compressed.  The color depth of a GIF has an 8-bit color depth.  GIF format can be used to make one color in an image appear transparent or to create GIF animation.

· JPG or JPEG – Joint Photographic Experts Group is an image file format that uses a compression technique that discards some of the color information.  It is specially designed for photographic images and has a 24-bit color depth.

· PNG – Portable Network Graphics is an image file format designed specially for the Web that was intended to replace GIF.  It uses a compression technique that does not discard any color information.  It has either an 8-bit or a 24-bit color depth.

· Transparent Spacer GIF – A single-pixel transparent block that can be used to solve spacing problems that cannot be solved with standard HTML.  It can be expanded into any size.

Review Questions

1. What are the three image file formats that can be used on the Web?

GIF, JPG, PNG

2. Which file formats support 24-bit color?

JPG, PNG

3. What does the file’s color depth control?

The amount of colors that can be used in an image

4. How many colors does GIF support?

256

5. What is lossless file compression?

Creating a smaller file size without discarding color information

6. Which file formats support transparency?

GIF, PNG

7. What are the drawbacks of using animated GIFs?

Possible long download time, distracts users

8. Explain “lossy” image compression.

Creating a smaller file size by discarding color information

9. What image characteristics can you control using JPG format?

The amount of file compression versus the clarity of the image

10. Why isn’t PNG a more popular image format?

Lack of browser support

11. What are the display characteristics of an interlaced image?

The gradual display of a graphic in a series of passes as the data arrives in the browser 

12. What are some options for acquiring images for your site?

Scanning, digital camera, stock photos, public domain image web sites.

13. Which image format should you use for a two-color company logo?

GIF

14. Which image format should you use for a photograph?

JPG

15. Which image format should you use for text with a gradient drop-shadow? 

JPG

16. What happens when you display a 24-bit image on an 8-bit monitor?

Colors that the browser can’t match are dithered or banded.

17. What three attributes should you always include in the image tag? Why should you include them?

ALT - provides alternate string of text

WIDTH and HEIGHT - lets the browser reserve the space for the image

18. What is the attribute and value for removing the hypertext border for an image?

BORDER=0 in the <IMG> element

19. How many layers can you work with when designing pages?

Three

20. Which table elements accept the BGCOLOR attribute?

<TABLE>, <TR>, <TD>, <TH>
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