How to Work with Digital Images
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What Composes a Digital Image?

Digital photographs are made up of hundreds of thousands or millions of tiny squares called picture elements—or pixels XE "pixels" . Like the impressionists who painted wonderful scenes with small dabs of paint, your computer and printer can use these tiny pixels to display or print photographs. To do so, the computer divides the screen or printed page into a grid of pixels XE "grid of pixels" . It then uses the values stored in the digital photograph to specify the brightness and color XE "brightness and color"  of each pixel in this grid—a form of painting by number. Controlling or addressing a grid of individual pixels in this way is called bit mapping, XE "bit mapping"  and digital images are called bit-maps XE "bit-maps" .

Why Choose Digital over Traditional Photography?

Once captured, digital photographs are in a format that makes them incredibly easy to distribute and use. For example, you can insert digital photographs into word processing documents, send them by e-mail to friends, or post them on a Web site where anyone in the world can see them. You can immediately see your images on a small LCD screen XE "LCD screen"  on the back of most cameras, or you can connect the camera to a TV and show them much like a slide show. Some cameras can even be connected to a microscope to display dramatically enlarged images on a large-screen TV. Digital photography is instant photography without the film costs.

· Going digital saves you money in the long run by not buying rolls and rolls of film XE "rolls of film"  and paying for development XE "paying for development" . 

· It saves you time because you don’t have to make two trips to the store to drop off and then pick up your pictures.

· Digital cameras instantly show you how your pictures look so that you’ll no longer have those disappointments a day or two later when your film is developed.

· You can view images before they are printed, and if you don’t like what you see, edit them to perfection or delete them. 

· Digital photography doesn’t use the toxic chemicals that often end up flowing down the drain and into our streams, rivers, and lakes. 

· No more waiting to finish a roll before having it processed (or wasting unexposed film when you can’t wait.) 

Digital cameras are becoming more than just cameras. Some digital cameras are capable of capturing not only still photographs, but also sound XE "sound"  and even video XE "video" —they are becoming more like multimedia recorders XE "multimedia recorders"  than cameras.

In addition to displaying and distributing photographs, you can also use a photo-editing program to improve or alter them. For example, you can crop XE "crop"  them, remove red-eye XE "remove red-eye" , change colors or contrast XE "change colors or contrast" , and even add and delete elements. It’s like having a darkroom with the lights on and without the chemicals.

Remember, this is a common debate, and many people believe traditional photography offers more complex color and vivid images than its digital counterpart.

How Do I Get Information from My Camera into My Computer?

Input devices get photographs or other data into a computer system. The input device you’re probably most familiar with is the keyboard. However, there are hundreds of other input devices including mice, touch pads, voice recognition systems, scanners, and so on.  Digital cameras are input devices, too!

Digital cameras connect using:

· A traditional floppy disk XE "floppy disk" 
· Flash card storage XE "Flash card storage"  and reader devices

· USB connection XE "USB connection"  cables

· Fire Wire connection XE "Fire Wire connection"  cables

The type of camera you choose should reflect your hardware capacity and your general use needs.

You should ask yourself if you’ll generally use the camera for:

· Still photos for Web, print, or email

· Motion video for Web, broadcast, or record keeping

Remember, the camera you choose should reflect your unique needs!

Scanning

Types of Scanning

· Photographic Scanning XE "Photographic Scanning" 
· Optical Character Recognition XE "Optical Character Recognition"  Scanning

Types of Scanners

· Flat Bed Scanning

· Serial/Parallel Port

· USB

· Firewire

· 35MM/ Color Negative Scanner

· Large Format Scanner

Image Size XE "Image Size" 
The quality of a digital image, whether printed or displayed on a screen, depends in part on the number of pixels used to create the image (sometimes referred to as resolution). More pixels add detail and sharpen edges. 

If you enlarge any digital image enough, the pixels will begin to show—an effect called pixelization XE "pixelization" . This is not unlike how grain begins to show when traditional silver-based prints are enlarged past a certain point. The more pixels there are in an image, the more it can be enlarged before pixelization occurs.

The size of a photograph is specified in one of two ways: by its dimensions in pixels or by the total number of pixels it contains. For example, the same image can be said to have 1800 x 1600 pixels (where “x” is pronounced “by” as in “1800 by 1600”), or to contain 2.88-million pixels (1800 multiplied by 1600). 

Basic Steps in Scanning for Inkjet and Laser Printers
For Inkjet Printers
· InkJet printers simulate a continuous tone with their dithering method of printing and thus do not require considerations for the screen of halftone printing that laser printers and commercial printers require.

· For successful inkjet printing 150 dpi is all that is required (consider this the base dpi).
· Always scan at 100% of the existing image. (Scanning software is not sophisticated, and, thus, changing the scale of an image should be reserved for doing in Photoshop. XE "Photoshop" )

· However, you must determine the percentage increase/decrease you want for the image used in the final layout, and apply this percentage to the 150 dpi base. Therefore, an image that is 4 x 5 but will be used at 8 x 10 has a percentage increase of 200X- 200% of 150dpi is 300. (Therefore, scan at 300 dpi.)

· After scanning, bring the image into Photoshop XE "Photoshop" ; turn off the DownSampling feature, and change the image size to the required size (in the example above 8 x 10); automatically the dpi will change to 150 dpi because without new sampling (sampling timed off) the dpi of the image is directly related to the size of the image.

For Laser Printers
· Since laser printers produce half tones, considerations must be made for the halftone screen. Most laser printers have a default of 85 dpi, but this can be changed in the page setup or print dialog box to whatever is suitable for the job: 85 dpi for rough/newspapers, 100 dpi for magazines.

· Whatever dpi you set multiplied by Z shall be considered the base dpi for laser printers. In our example, 85 dpi x 2 = 170 for the base dpi.

· From here you scan and calculate as if for an ink printer.
· With a 4 x 5 picture that will be used at 8 x 10 you will have a 200% increase.

· Therefore, to calculate for your scanning software, you need to multiply the base dpi of 170 dpi (default or other set dpi x 2) x the percentage increase you plan for use of your image (in this case 200%), thus 170 dpi x 2 = 340 dpi.
· Thus, scan at 340dpi.
· In Photoshop, change image size to 8 x 10, and your dpi will automatically become 170 dpi as long as you have turned off the DownSampling feature so that the scan dpi directly relates to the size of the image. This is the ideal ratio for scanning with a laser printer.
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