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fax. simplified.

To Whom it May Cancern,
This is a test image intended for demonstration of differences in fax image formatting.

Fax image data compression generally involves the following formats;

MH (Madified Huffman)

MR (Modified Read)

MMR (Modified Modified Read)
IBIG

JPEG

JPEG is rarely nsed in fax communications. It's primarily used to transmit color fax images.

JBIG format is quite different than the other formats, and although it is widely nsed with some, it is
generally not nsed as frequently as the first three. It is much more tightly compressed than the others in
a different format, and thus the following does naot apply to JBIG.

MH, MH, and MMR image data formats involve compressing monochrome raster image data (so, a
page of dots) through codes that describe horizontal and (in the case of MR and MMR) vertical patterns
of black or white dots.

An uncompressed row of monochrome image data could be represented by a series of zeras and anes
where zeras represent black dots amd ones represent white daots, like this;

00000000001111111111010101010100110011001110001110001111000011110000111110000011111

To compress this data in a method like Madified Huffman we could define codes for patterns of black
ar white dots. Let’s just say that the codes are defined fo be a letter and number pair, the letter “B” for
black and the letter “W™ for white, and each letter is followed by a number for the number of dots of
that color to repeat. So, the uncompressed row of monochrome image data could be compressed with
the following;

Bl1OWILIBIWIBIWIBIWIB1IWI1BIWI1BIWIBIW2IBIWIBIW3IBIWABAWIB4WEB5WS

It's worth noting that this compression is most effective when there are langer sequences of the same
colored dot. “B10” is much tighter (smaller) than “0000000000™.

This isn't exactly how MH does it, but it is an approximation. MH then repeats this process vertically
for every pixel row of image data. MR modifies MH by describing the next few rows of pixels against



the ones above it. MMR is the same as MR except that it's not limited to the next few rows. Basically
MR and MMR involve a code describing the number of pixels to repeat. Here let’s call it “R”,
followed by the number of pixels to repeat. So, if the following row was identical to the one above it,
then it conld be represented with a simple code;

RB3

MH format is known as 1-D (ane dimensional ) compression becanse it compresses horizontally. MR
and MMR formats are known as 2-D (two dimensional) compression becanse they compress bath
horizontally and vertically.

Sometimes 1-D compression is acmally tighter than 2-D. This is particularly tme when the pixel rows
change considerably moving down the page. For example using our simplified example compression
these two nncompressed image rows would not compress any better in 2-I) than they wonld in 1-D
since there are no pixels that repeat vertically;

0101010101010101010101010101010101010101
1010101010101010101010101010101010101010

So, MH is mast effective when the black ar white patterns are horizontally lang, and MR and MMR are
most effective when the black or white patterns are long both horizontally and vertically.

When color and grayscale images are converted to monochrome they are “dithered” in order to suggest
light and dark pattemns representing the colars or shade. There are varions algarithms nsed to perform
dithering, a comman one is known as Floyd-Steinberg. The details of how dithering algorithms wark is
not important for us now except to know that darker colars amd shades will be represented by patterns
of black and white dots where black is more dominant, lighter colars and shades will be represented by
patterns where white is mare dominant, and in the middle between light and dark will be patterns where
white and black dots are equally represented.

So, all color images and text, including grayscale text will be converted to monochrome by introducing
patterns of black ar white dots within the images or text in order to help convey a sense of the lightness
ar darkness of the poartion of the image ar text. Therefore, all color ar grayscale will not be as
efficiently compressed when converted to monochrome as it wonld be if it had been originally black or
white to begin with.

This difference becomes quite significant when it involves fax documents becanse larger amounts of
data require longer periods of time to communicate them. A document that may have taken 30 seconds
ar so per page to communicate if it had been natively produced as monochrome may take 60 or 90 or
mare per page. The increased amonnt of time spent communicating a page of image data increases the
tisk of some kind of andio dismrbance (such as VoIP jitter) ocenming during the communication of that
page and increases the complexity and tolerances demanded of the equipment involved in that
communication.

Thus, incidences of problems with fax communication can be greater than normally expected when the
documenis are not formatted ideally for efficient monochrome fax communication.



