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RESOLUTION:

A CLEAR UNDERSTANDING OF THE TERM “RESOLUTION” IS A CRITICAL TO
DIGITAL PHOTOGRAPHY AND DIGITAL IMAGING. MANY PEOPLE (INCLUDING
PROFESSIONALS) HAVE ONLY A CURSORY KNOWLEDGE OF RESOLUTION, AND
OFTEN GIVE UNCLEAR OR LIMITED INFORMATION ABOUT DIGITAL IMAGES.

Pixer (PICTURE ELEMENT):

A PIXEL IS THE BASIC UNIT OF A DIGITAL IMAGE. COMPUTERS UNDERSTAND
IMAGES AS A SERIES OF DISCRETE ELEMENTS WITH A NUMERIC VALUE
REPRESENTING THEIR COLOR. A GOOD ANALOGY WOULD BE TO COMPARE A
DIGITAL IMAGE TO THE OLD LITE-BRITE TOYS, WHERE EACH PIXEL
REPRESENTS ONE PEG ON THE LITE-BRITE (FOR THOSE OF YOU YOUNG
ENOUGH NOT TO HAVE BEEN SUBJECTED TO PRE-ELECTRONIC TOYS --
HTTP://WWW.HASBRO.COM/LITEBRITE)

DPI (Dots PER INCH) OoR PPI (PIXxeLS PER INCH)

DPI 1S A TERM FOR HOW DOTS (ELEMENTS) APPEAR IN AN IMAGE PER INCH.
DESIGNERS WHO WORK MAINLY IN PRINT OFTEN REFER TO DPI WHEN THEY
USE THE TERM RESOLUTION (EXAMPLE: AN IMAGE IS 300 DPI). HOWEVER
DPI ALONE IS NOT ENOUGH TO FULLY DESCRIBE A DIGITAL IMAGE. KNOWING
THE DPI OF AN IMAGE TELLS US NOTHING OF THE OVERALL DIMENSIONS. A
POSTAGE STAMP SCANNED AT 300 DPI wouLD BE A MUCH SMALLER FILE THAN
A POSTER SCANNED AT THE SAME DPI.

IMAGE DIMENSION X DPI = IMAGE SIZE
1”7 x 1” AT 300 DPI = 300 PIXEL BY 300 PIXEL IMAGE (90,000 PIXELS)

24”7 x 36” AT 300 DPI = 7,200 PpI1xeELS BY 10,800 pPI1XxeELS (77,760,000
PIXELS)

TO DESCRIBING A DIGITAL IMAGE SIMPLY BY ITS DPI (WITHOUT
SPECIFYING THE SIZE THE IMAGE IS TO BE PRINTED) WOULD BE LIKE IF
SOMEONE ASKED YOU, “How FAR IS EL PAS0?” AND YOU ANSWERED, “ OH..75
MPH.”

DPI 1S AN IMPORTANT FACTOR WHEN IT COMES TO SCANNERS AND PRINTERS
BECAUSE IT TELLS HOW FINE OF DETAIL THEY CAN CAPTURE/PRINT PER
SQUARE INCH OF IMAGE. HOWEVER THE PHYSICAL DIMENSIONS OF AN IMAGE
ARE ARBITRARY TO THE COMPUTER ITSELF. IT IS BETTER TO DESCRIBE A
FILE BY ITS PIXEL DIMENSIONS, FOR EXAMPLE YOU WOULD SAY AN IMAGE
Is 640 X 480 or 1024 X 768.

STANDARDS:
SCREEN OR WEB QuALITY: 72 DPI/PPI
MAGAZINE QUALITY: 300 DPI/PPI

CHANGING DIMENSIONS FOR OUTPUTTING IN PHOTOSHOP
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IMAGE > IMAGE SIZE
e PIXEL DIMENSIONS
e DOCUMENT SIZE
e SCALE STYLES
e« CONSTRAIN PROPORTIONS
e RESAMPLE IMAGE
e« TO PRESERVE THE IMAGE’S RESOLUTION (PPI), CHECK THE
RESAMPLE BOX. THIS ADDS OR SUBTRACTS PIXELS AND IS DESTRUCTIVE.
e TO CHANGE THE IMAGE’S RESOLUTION WHILE CHANGING SIZES,
DESELECT THE RESAMPLE BOX. THIS REDISTRIBUTES THE PIXELS AND IS
NOT DESTRUCTIVE.

MEGAPIXELS:

DIGITAL CAMERAS ARE OFTEN DESCRIBED IN TERMS OF MEGAPIXELS; SIMPLY
PUT A MEGAPIXEL IS EQUIVALENT TO ONE MILLION PIXELS. OBVIOUSLY THE
HIGHER THE MEGAPIXEL RATING OF A CAMERA THE HIGHER RESOLUTION
IMAGE IT CAN CAPTURE AND THEREFORE THE LARGER YOU CAN MAKE A
QUALITY PRINT.

1 MEcAPIXEL = upP 7170 800 X 600 IMAGE

2 MEGAPIXEL = uUP T0 1600 X 1200 IMAGE

3 MEGAPIXEL = UP T0 2048 X 1526 IMAGE

4L MEGAPIXEL = UP TO 2272 X 1704 IMAGE

5 MEGAPIXEL = UP T0 2560 X 1920 IMAGE
(THESE DIMENSIONS ARE IN THE RATIO OF 1.33:1)

BiIT DEPTH

BECAUSE COMPUTERS USE NUMBERS TO DESCRIBE THE COLOR OF EACH PIXEL
IN AN IMAGE, THE SIZE OF THE FILE CAN VARY BASED ON THE SIZE OF
THE NUMBER USED. COMPUTERS THINK IN TERMS OF BiTs (1’s AND 0°'s),
DEPENDING ON THE NUMBER OF BITS ASSIGNED TO EACH PIXEL DETERMINES
THE NUMBER OF COLORS IT COULD POSSIBLY BE. HERE ARE SOME BASIC
EXAMPLES:

1 BIr = 2 POSSIBLE COLORS (BLACK OR WHITE)
8 BIT = 256 POSSIBLE COLORS
24 BIT = 16,777,216 POSSIBLE COLORS

COLORS ON THE COMPUTER ARE TYPICALLY DESCRIBED IN TERMS OF RGB,
MEANING THEIR RED, GREEN AND BLUE COMPONENTS. THESE PRIMARY COLORS
CAN COMBINE TO MAKE ANY COLOR IN THE ENTIRE COLOR WHEEL. A 24 BrIT
IMAGE ACTUALLY ASSIGNS AN 8 BIT NUMBER TO EACH OR THE RED GREEN
AND BLUE VALUES ALLOWING 256 POSSIBLE SHADES OF EACH. THUS 256
SHADES OF RED, 256 SHADES OF GREEN, AND 256 SHADES OF BLUE MAKE A
POSSIBILITY COMBINATION OF OVER 16 MILLION COLORS.
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OBVIOUSLY THE LARGER THE NUMBER TO DESCRIBE EACH PIXEL WILL
INCREASE THE SIZE OF THE FILE, SO THIS TOO CAN BE AN IMPORTANT
FACTOR IN DESCRIBING AN IMAGE. THE PROPER WAY TO DESCRIBE A FILE
WOULD BE BY ITS PIXEL DIMENSIONS AND ITS BIT DEPTH. FOR EXAMPLE
YOU WOULD SAY AN IMAGE IS 640 X 480 8 BiT, OR PERHAPS 1024 X 768
24 BiT.

TO GO BACK TO OUR ANALOGY OF THE LITE-BRITE, RESOLUTION WOULD BE
THE NUMBER OF COLUMNS AND ROWS OF HOLES YOU HAVE IN THE BOARD, AND
BIT DEPTH WOULD BE THEN NUMBER OF DIFFERENT COLORS OF PEGS YOU
HAVE.

NOTE THAT IN THIS CLASS WE WILL BE USING 24 BIT IMAGES TO HAVE A
GREAT RANGE OF COLOR WHILE MAINTAINING A REASONABLE FILE SIZES AND
WORK FLOW. MANY PROFESSIONAL PHOTOGRAPHERS SHOOT RAW FILES, WHICH
CONTAIN 48 BIT COLOR INFORMATION. LOWER BIT DEPTH IMAGES ARE
SMALLER FILES AND THUS TEND TO BE USED MORE IN WEB DESIGN AND
SUCH.

IMAGE COMPRESSION:

OBVIOUSLY LARGE IMAGES AT HIGH COLOR DEPTH CAN ADD UP TO RATHER
LARGE FILES. FOR EXAMPLE A 2048 X 1536 24 BIT IMAGES WOULD BE OVER
9 MEGABYTES. HOWEVER MOST COMPUTER IMAGES HAVE A GREAT DEAL OF
REPETITION OF COLOR (NOT EVERY PIXEL IN THE IMAGE IS A UNIQUE
COLOR). IMAGE COMPRESSION IS A MATHEMATICAL WAY OF SIMPLIFYING
THE WAY THE IMAGE IS STORED AS A FILE. WHILE THERE ARE SEVERAL
FORMATS AN IMAGE CAN BE SAVED IN, THERE ARE BASICALLY TWO TYPES OF
IMAGE COMPRESSION; LOSSLESS AND Lossy.

LossLESS COMPRESSION: LOSSLESS FORMS OF COMPRESSION (SUCH As TIFF
FILES) LOOK FOR REPEATED PATTERNS OF COLOR AND REDUCE THE NUMBER

OF COLORS SAVED ACCORDINGLY. BECAUSE ONLY EXACT MATCHES OF COLOR

ARE COMBINED, THERE IS NO REAL LOSS OF QUALITY IN THE IMAGE WHEN

THE FILE IS UNCOMPRESSED.

Lossy COMPRESSION: LOSSY FORMS OF COMPRESSION (SUCH AS JPEG) USE A
MORE AGGRESSIVE APPROACH AND BEGIN TO AVERAGE BLOCKS OF SIMILAR
COLOR INTO A SINGLE COLOR. BECAUSE BLOCKS OF SIMILAR COLOR ARE
REDUCED TO A SINGLE COLOR WHEN THE FILE IS SAVED, THE QUALITY OF
THE IMAGE WILL SUFFER WHEN IT IS UNCOMPRESSED. FILE FORMATS SUCH
AS JPEG OFTEN ALLOW YOU TO CHOOSE THE LEVEL OF COMPRESSION
SACRIFICING IMAGE QUALITY FOR SMALLER FILE SIZE. A “HIGH QUALITY”
JPEG SETTING WILL USUALLY HAVE A FILE COMPRESSION OF FROM 1:2 TO
1:4, WHILE A “LOW QUALITY” SETTING CAN HAVE AS HIGH AS A 1:10 TO
1:20 COMPRESSION RATIO. HIGH QUALITY JPEG SETTINGS WILL REDUCE
FILES SOMEWHAT, AND THE QUALITY LOSS CAN BE ALMOST UNNOTICEABLE.
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HOWEVER LOW QUALITY JPEG SETTINGS WILL PRODUCE GREATLY REDUCED
FILE SIZES BUT HAVE A DRAMATIC AFFECT OF THE QUALITY OF THE IMAGE.



