FACSIMILE

Facsimile transmission has been defined as the means of creating an exact copy of a document at a distance. Transmission of graphic material, in either printed or pictorial form, may be via the public switch telephone network (PSTN), private circuit or radio link. 

The first facsimile equipment for use in communications was the chemical telegraph invented by Alexander Bain in 1842 and patented during the following year. This consisted of a metallic contact resting on a moving paper slip saturated with an electrolytic solution. The wire and the tape formed part of an electric circuit and when current flowed, discoloration of the tape occurred. 

Today, facsimile works by digitizing an image, dividing it into a grid of dots. Each dot is either on or off, depending on whether it is black or white and is represented by a bit that has a value of either 0 (off) or 1 (on). In this way, the fax machine translates a picture into a series of zeros and ones (called a bit map) that can be transmitted like normal computer data. On the receiving side, a fax machine reads the incoming data, translates the zeros and ones back into dots, and reprints the picture.

Types of Facsimiles

· GROUP I ( G1 ) / Old FM Transmission time : Approx. 6 MIN. 

· GROUP II ( G2 ) Transmission time : Approx. 3 MIN. 

· GROUP III ( G3 ) Transmission time : Less then 1 MIN. 

· GROUP IV ( G4 ) Transmission time : Approx. 10 SEC. 

Facsimile Sender

There are three forms of message to be scanned. These are:

(a) Single page, which may be a photograph, which is usually wrapped around a cylindrical drum in the sender to permit scanning to take place.

(b) Narrow continuous tape.

(c) Continuous-sheet paper, which may be thought of as broad tape.

The messages are scanned either by optical scanning or resistance scanning. In the optical scanning method, a light spot traverses the message. This method is usually used for picture transmission. There are two scanning system used in optical method, cylindrical and tape scanning. Cylindrical scanning, in this system, the message is first fixed around the drum by means of clips. The drum is then simultaneously rotated about its axis and made to traverse along it under fixed scanning spot. The light reflected from the scanning area is focused onto a photocell, the electrical output of which represents the signal. Typical scanning values are a traversing speed of 1/100 inch per second and a rotating speed of 60 revolutions per minute. This means that in every inch of width of picture, 100 lines are scanned.
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The other system used in optical scanning method is the tape scanning. In this system, the message is taken directly off a printed tape. The scanning beam is arranged to travel across the tape at right angles to the direction of tape travel.
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The light beam will leave the hexagonal prism parallel to the incident beam, but its position will be deflected as the prism rotates. The spot thus travels across the tape and starts a new scan each time a new face of the prism intercepts the incident beam.

In the resistance scanning method, the characters of the message offer varying resistance, and these are brought into circuit by means of a stylus touching and moving over them.

Facsimile Receiver


The scanning process in the receiver is the reverse of that in the transmitter. It must produce an optical output from the electrical input signal. But the mechanical aspects of scanning are similar and equipments used are identical.


In order for the received signal to have the correct relationship to the transmitted signal, it is necessary for the signals to be synchronized, to be phased correctly and to have the same height and width ratio.


In synchronization, it is sufficient to use synchronous motors for both sender and receiver, and operate off frequency-controlled supply mains, if the message is documentary. If picture is involved, a synchronizing signal must be sent, and has a frequency of 1020 Hz. The sender speed bears a relationship to this, and the receiver speed is adjusted by means of a stroboscope to correspond to the relationship.


Correct phasing is necessary to ensure that the image of the clips holding the paper to the drum does not intersect the transmitted picture. Phasing adjustment need only be made once for each picture transmitted.


The height and width ratio must be the same for both the transmitted and received pictures, and this in turn depends on the scanning pitch and the diameters of the drums used in the sender and the receiver.

Transmission of Facsimile


Facsimile signals can be transmitted through line transmission or radio transmission. In line transmission, the signals involved are low frequency and it is difficult to amplify this signals and direct transmission is not suitable. Therefore modulation is employed. This allows frequency-division multiplexing to use, and two facsimile channels can be fitted in the normal 300 to 3400 Hz telephone channel. The carrier frequencies for AM are 1300 Hz and 1900 Hz.


In radio transmission, the main difficulty is the fading, which can occur over the radio path, which can completely destroy the picture information.

Uses of Facsimile

1. Transmission of photographs.

2. Transmission of documents, weather maps, and so on.

3. Transmission of language texts for which the teleprinter is not suitable. Facsimile also has the advantage that many of the other language difficulties of international operation do not arise.

Moderd Fax Machines

A typical fax machine that you find in an office is officially known as a CCITT (ITU-T) Group 3 Facsimile machine. The Group 3 designation tells you four things about the fax machine: 

· It will be able to communicate with any other Group 3 machine. 

· It has a horizontal resolution of 203 pixels per inch (8 pixels/mm). 

· It has three different vertical resolutions: 

Standard: 98 lines per inch (3.85 lines/mm) 

Fine: 196 lines per inch (7.7 lines/mm) 

Super fine (not officially a Group 3 standard, but fairly common): 391 lines per inch (15.4 lines/mm) 

· It can transmit at a maximum data rate of 14,400 bits per second (bps), and will usually fall back to 12,000 bps, 9,600 bps, 7,200 bps, 4,800 bps or 2,400 bps if there is a lot of noise on the line. 

The fax machine typically has a CCD or photo-diode sensing array. It contains 1,728 sensors (203 pixels per inch), so it can scan an entire line of the document at one time. The paper is lit by a small fluorescent tube so that the sensor has a clear view.

The image sensor looks for black or white. Therefore, a single line of the document can be represented in 1,728 bits. In standard mode, there are 1,145 lines to the document. The total document size is: 

1,728 pixels per line * 1,145 lines = approximately 2,000,000 bits of information 

To reduce the number of bits that have to be transmitted, Group 3 fax machines use three different compression techniques: Modified Huffman (MH), Modified Read (MR) and Modified Modified Read (MMR).

Modified Huffman & Modified Read Coding Schemes

The MH coding scheme is referred to as a one-dimensional coding scheme. One line of data is scanned and coded for transmission. The MR coding scheme, which is very similar to Modified Huffman, will scan each line of data, compare it to the previous line and then only code the changes. Even though MR coding is more efficient in reducing the amount of data needed to be sent, the MH coding is tougher against transmission errors.







