(Approx. 929 words)

Digital Photography
By Dick Maybach, member, Brookdale Computer Users’ Group, NJ
December 2012 issue, BUG Bytes

www.bcug.com

n2nd (at) charter.net

As you probably know, a digital camera is far more complex than its small size indicates. Indeed, some models have multiple processors to handle the demands of image processing, especially when making movies and photo sequences.
If you were to look at most digital camera sensors under a microscope, you would see something like the figure below, although with many more colored squares (typically well over a million), one for each pixel.
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This is an array of filters, called a Bayer filter array, after the Kodak engineer who invented it. The array covers the sensor, with the result that about half the pixels are sensitive only to light in the green portion of the spectrum, a quarter are sensitive to red, and a quarter to blue. Typically, the camera records the output of each pixel as a 12-bit word. The camera's processor converts this data so that each pixel is presented as three 8-bit bytes, one each of red, green, and blue, using data from several adjacent pixels. Most often, it then compresses the information into a JPEG image to save space on your memory card. This compression technique is lossy; that is, the result won't be quite as sharp as the original, but for pictures viewed on a computer screen or as reasonably-sized prints you won't see the loss.
If you just upload your photos to your PC or make prints, you are missing much of the fun of photography, and your pictures won't be nearly as good as they could be. If you use a real camera (as opposed to one in a cell phone), it most likely came with a CD that has digital darkroom software. With this you can correct many imperfections, such as

· cropping to improve the composition or to remove stray heads, arms, signs and such at the edges,

· straightening to eliminate a tilt,

· making the image brighter, and

· correcting the color or making the colors more vibrant.

Even if your camera is a cell phone, you can use a free program, such as Picasa, available from http://picasa.google.com/, to do the same. Windows 7 doesn't include a photo editor, but you can download MS Photo Gallery and Movie Maker from http://windows.microsoft.com/en-US/windows-live/photo-gallery-get-started. (This photo editor is part of Windows Essentials, which includes instant messaging, mail, blog composing, and Internet family safety programs, but you can download only what you need.) Both programs also help you organize your photo collection and create Web albums. They are easy to use, provide a good way to get started, and many people will decide they need go no further.
The above programs provide only basic retouching. You can do much more with software than ranges from inexpensive (Adobe Photoshop Elements, Corel Paintshop Pro) to free (GIMP). However, all these involve a significant learning curve, and you will need to study a good book to avoid endless frustration. You can no more learn effective digital photo retouching by trial-and-error than you can learn effective writing by typing randomly and looking at the resulting spell-check and grammar-check messages.

We have been discussing photo retouching, where you work with (usually) JPEG files. 
There is another process, developing, which transforms the raw data from the camera's sensor to a JPEG file. This conversion loses information and results in lower dynamic range and lower resolution. Typically, the raw data captures two stops of additional brightness range than exists in the JPEG file. More expensive cameras can store raw images on memory cards, in addition to or in place of JPEG ones. If you properly develop a raw image, the increased dynamic range can significantly improve back-lit images and ones with strong shadows. Many photo-editing programs let you work with raw images to recover portions of pictures that would otherwise produce pure blacks or pure whites if blindly converted to JPEG. Working with raw data also lets you accurately correct color casts due to incorrect white balance and do a better job of reducing noise. 
The development process that occurs in many cameras corrects for the camera's imperfections, such as distortion, aberration, and vignetting. You must be careful to include the same corrections if you develop outside the camera. Most likely, these corrections are made in the software that came with your camera, but you will have to enable it correctly if you use third-party software. My approach is to develop the pictures with my camera manufacturer's software, save the results in a format that is not compressed, retouch with GIMP, and save as a JPEG file.
The developing situation is a bit muddled, as many cameras process the data before storing it in a raw file, typically to correct for optical imperfections. (Perhaps we should call the result a “rare” rather than a “raw” file.) Unfortunately, they haven't shared with the public the extent to which they do this.
 An advantage of using the camera manufacturer's software to process raw files is that it often allows you to add special effects after you take the picture. You can concentrate on taking pictures and decide later if you want to use for example, enhanced colors, compensate the exposure, or make a black-and-white image.
Because the subject is so complex, I haven't tried to make this a how-to-do-it article. Rather, I hope to encourage you to try digital photo editing. Getting started is easy, and the results are rewarding, even with the most basic programs. You can go as far as your interest takes you.

