Basic Photography
Digital Photography

BInary DigiT (bit for short) - A Bit is the smallest computer digit.  It is much like a light switch in that it can be either on or off, 0 or 1.  This is called base 2 calculating.  
8 bits = 1 byte = 256 possible number combinations (0 – 255)

So 1 byte can represent 256 different shades of grey or 256 colors.

1024 bytes = 1 kilobyte

1024 kilobytes (1,048,576 bytes) = 1 megabyte

1024 megabytes = 1 gigabyte

1024 gigabytes = 1 terabyte

Picture Element (Pixel for short) – In digital imaging, refers to the small areas into which an image is divided for digitizing.  The number of pixels determines the limit of resolution for a digital image, with a greater number of pixels providing higher resolution.
Digital Image Structure


Digital Images are made up of many pixels. These pixels are arranged on a grid.  The optical image falls on the grid of pixels where each pixel measures the illuminance (brightness) and the percentage of the additive colors of the light falling on it.  This information is recorded as a number.


Each pixel has several numbers associated with it:

· Its position on the grid (both horizontally and vertically)

· Three numbers that describe the amount of red, green and blue light falling on that pixel.

One byte for each color, 3 total colors recorded equals 3 bytes (1 for each RGB color) multiplied together create the final size of the image measured in bytes.
· Size in bytes divided by 1024 = Size in Kilobytes

· Size in Kilobytes divided by 1024 = Size in Megabytes

Example:

Canon 20D cameras produce an image with a pixel dimension of 3504 x 2336.  With a bit depth of 8 bits per color channel and capturing your image in RGB, then the file size would be:

· 3504 x 2336 = 8,185,344 total pixels (8.2 Mega pixels)

· 8,185,344 pixels x 3 bytes = 24,556,032 bytes

· 24,556,032 bytes divided by 1024 = 23,980.5 Kilobytes

· 23,980.5 Kilobytes divided by 1024 = 23.4 Megabytes

To view the image, the numbers representing brightness and color must be reassembled into the grid and output either on a computer screen, computer print or some other visible form.
Factors Affecting Digital Photo File Size

· Bit Depth – Refers to the size of the numbers that are used to represent the colors or shades of gray in the image.  A one-bit image can only show two colors or shades of gray.  Mostly we work with 8-bit numbers which produce 256 shades of gray in grayscale or over 16 million colors in RGB.
· Total number of pixels

· Color Model – refers to the way colors are represented in the digital image.
· Grayscale

· RGB (Red, Green, Blue)

· CMYK (Cyan, Magenta, Yellow, Black)

Resolution

· Screen Resolution – Screen resolution is very low compared to other output devices, such as printers.  Normal screen resolution is 72 ppi (pixels per inch).  Screen pixels dimensions range from 640 x 480 to 1024 x 768.

· Print Resolution – Print resolution ranges from 133 dpi (dots per inch) to 300 dpi depending on the device.

Image Size in Pixels

The pixel size of an image is a main factor in determining output.  The opposite is also true.  The output format is a main factor in determining pixel size needed in an image.  An image with a pixel dimension of 2400x3000 can make great 8x10 inch print at 300 dpi.  Using that same image on a computer monitor would create an image 33.3x41.6 inches in dimension. We don’t have monitors that big, so the pixel dimension is too great.

White Balance
White balance has to do with color temperature.  Instead of using different types of film (such as tungsten film or daylight film) and color correction filters to achieve correct color, we use white balance settings to manage the color temperature of the light.  Digital cameras have white balance preset settings such as Tungsten, Fluorescent, Cloudy, Shade, Flash, Sunny, etc.  All of these can be modified to fine tune your color balance.
File Formats

· TIFF:  Tagged-Image File Format.  This is the most popular image file format, output by many scanners and accepted by service bureaus.  TIFF format offers a lossless compression scheme known as LZW.
· PSD:  Photoshop File Format.  This is a file format designed by Adobe specifically for use in Photoshop.  It supports the many features, such as layers and channels, which are available in Photoshop.  It provides lossless compression.

· JPEG:  The Joint Photographic Experts Group developed this compression format to provide small files.  It has different quality levels that control the amount of compression.  It is a “lossy” format, but using the higher quality settings will reduce data loss somewhat.
· RAW:  The format used by camera makers.  When you save an image in RAW file format, you are saving it the way the image sensor sees it -- without applying any adjustments (including white balance) to it. In fact, the camera ignores any WB setting you dial in.  Later, in an image editing software with the appropriate RAW plug-in, you can convert the RAW image to JPEG, and apply any color temperature shift. Undo your change and try again, ad infinitum, in as fine an increment as you wish, until you obtain perfect color balance.
