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(57) ABSTRACT 
A document transmission module is connected betWeen a 
conventional document digitizing device (host unit) and a 
communication interface. The module receives conventional 
data output from its host unit and re-transmits them to a 
destination document transmission protocol machine in one 
of standard and high speed modes depending on the com 
patibility of the destination document transmission protocol 
machine. The standard mode communication employs an 
image data format for both text and graphics. The high speed 
mode distinguishes text from graphics and performs optical 
character recognition on suspected character information. 
When characters are successfully recognized, only a code, 
eg ASCII, and the location of the character is transmitted, 
realizing signi?cant improvements in compression ratios 
over conventional data transmission. Graphics and unrec 
ognizable characters are transmitted as bit-mapped pixels or 
in conventional compressed fax format. The document 
transmission module is also capable of receiving incoming 
data from transmitting machines through the communication 
interface in both the standard and high speed modes. Data 
sent and received in the high speed mode contain codes for 
text characters and bit-mapped or compressed pixels for 
graphics and unrecognized characters and are either printed 
or recorded in a storage medium. Since text characters are 
received as codes, any desired printing resolution can be 
selected for them. 
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DOCUMENT TRANSMISSION MODULE 
CONNECTABLE TO DATA SOURCE FOR 

TRANSMITTING DATA IN STANDARD OR HIGH 
SPEED MODES 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The instant application is a continuation-in-part of 
application Ser. No. 08/364,181, ?led Dec. 27, 1994. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates generally to a document 
transmission module connectable to conventional source of 
digitized image data such as a computer, scanner, phone line, 
telefacsimile machines and the like. In one embodiment, the 
invention may be implemented using a document transmis 
sion module connected betWeen a conventional telefacsimile 
source (also referred to as a host telefacsimile unit) and a 
communication interface. The document transmission mod 
ule has the ability to distinguish recogniZable characters 
from unknoWn graphics, and to transmit codes for the 
recogniZable characters With less data than that required by 
bit maps or employed in conventional telefacsimile devices. 

[0004] 2. Related Art 

[0005] Conventional telefacsimile or fax machines scan a 
document to produce pixel data. This pixel data is then 
compressed and sent over communications media such as 
telephone lines to a receiving fax machine. A problem With 
such telefacsimile machines is the absence of maximal data 
compression for characters due to the lack of efficient coding 
for character data. 

[0006] US. Pat. No. 4,410,916 issued to Pratt discloses a 
dual mode telefacsimile compression technique, Wherein 
spatially isolated black and White pixel patterns expected to 
recur in a document are extracted and coded by a matching 
process. Atrial block area around a block pixel is examined 
to isolate symbols. Isolated symbols are labeled and a set of 
measured features is used to build a library. Each symbol 
subsequently found in trial blocks of the scan is compared to 
the features of the blocks to eliminate unWorthy symbols 
from a template matching process. If the matching error falls 
beloW a threshold, the identi?cation of the matching library 
number is stored for later coding. If no symbol is found 
Within a trial block, the block is encoded as residue using a 
modi?ed relative address code and processed separately. The 
symbols’ library identi?cation codes and residue codes and 
the codes of unsuccessfully compared symbols are trans 
mitted to receivers. The specialiZed coding in Pratt is quite 
sloW due to the need to perform extensive template matching 
for each character. Pratt does not distinguish text from 
graphics, and fails to provide ?exible operation in other 
modes, such as transmission of bit maps, so that communi 
cation is only possible among similarly equipped units. 

[0007] US. Pat. No. 4,566,127 to Sekiya discloses a 
telefacsimile having an optical character reader and a central 
processing unit Which provide coding character information 
and a telefacsimile mode. HoWever, Sekiya is limited to 
operation With documents of a predetermined format in 
Which character groups having predetermined attributes are 
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disposed in a ?rst location of the document and images 
having predetermined attributes are disposed in a predeter 
mined second location. 

[0008] US. Pat. No. 4,922,545 to Endo discloses a tele 
facsimile image coding method in Which an input image 
pattern Which occurs once is sequentially scanned and 
conventionally encoded. Patterns appearing tWice or more, 
according to a matching pattern, are encoded by position 
coordinates and a library identi?cation code is added at the 
time the pattern is registered in a library. This system is 
primarily a handWriting recognition system, and there is no 
provision for ?exible operation With units not similarly 
equipped. 

SUMMARY OF THE INVENTION 

[0009] An objective of this invention is to provide a 
document transmission module, connectable to any one of 
millions of conventional sources of data such as computer 
outputs, scanners, phone lines, telefacsimile machines or the 
like Which provides quicker transmission of documents and 
a higher quality printout than conventional mechanisms. 

[0010] In one embodiment of the invention there is pro 
vided a document transmission protocol module, connect 
able to conventional telefacsimile machines or sources, 
Which permits transmission of documents in either a high 
speed mode or a standard mode. 

[0011] A still further object of the invention is to provide 
a document transmission module, connectable, for example, 
to conventional telefacsimile devices Which, While provid 
ing the above advantages When communicating With other 
suitably equipped telefacsimile devices, is still capable of 
communicating With conventional telefacsimile machines. 

[0012] Adocument transmission module, according to this 
invention, has the capability of recogniZing characters on a 
document. Characters are converted by an optical character 
recognition (OCR) means to produce character codes for 
recogniZable ASCII or the like. Any unrecogniZable char 
acters and areas of the document Which are graphics or other 
non-character information are coded according to a recog 
niZed image data transmission protocol. The coding of both 
character and non-character information includes means for 
enabling data from both coding modes to be reproduced in 
its original spatial relationship at a destination device (com 
puter, facsimile machine, printer, display monitor etc). The 
document is transmitted as a combination of character 
codes, such as ASCII codes, and other recogniZed data 
transmission protocols i.e., telefacsimile codes or other 
generally available image data transmission formats. This 
results in higher compression ratios for documents contain 
ing a number of recogniZable characters and therefore 
alloWs reducing the transmission time of a document. 

[0013] The document transmission module according to 
the invention may operate in either a standard mode or in the 
described high speed mode. The document transmission 
module receives input from a conventional data source to 
Which it is connected and is capable of expanding, conven 
tionally compressed data (i.e., fax data) to a format com 
patible With its OCR engine, if such engine cannot process 
the compressed data. The module Would typically query or 
otherWise determine Whether a receiving machine (or a 
conventional device equipped With a similar document 
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transmission module) can process the high speed mode 
containing character code data and non-code data or Whether 
the receiving machine can only process standard non-code 
data (i.e., telefacsimile data). The transmitting module may 
automatically sWitch modes betWeen the described high 
speed mode or the standard mode according to Whether the 
receiving machine can process the high speed mode. There 
fore, a document transmission module according to this 
invention is capable of communicating With eXisting data 
sources such as telefacsimile devices, computer outputs, 
scanner outputs and the like. 

[0014] In the high speed mode, since character codes, in 
ASCII or other de?ned character sets, are sent and then 
received by the receiving device, characters may be printed 
as fully formed characters rather than as loW resolution piXel 
data. Therefore, documents sent using this document trans 
mission module can be more legible in the character areas 
than documents sent by conventional non-coded (pixel by 
pixel) devices (i.e., facsimile machines). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram of a telefacsimile coding 
transmission and reception system. 

[0016] 
[0017] FIG. 2a is a block diagram of the telefacsimile 
module connected betWeen a host unit and a phone line 
interface. 

[0018] FIG. 3 is a host-to-module interface according to 
the invention. 

[0019] FIG. 4 is a How chart of the operation of the 
host-to-module interface. 

[0020] FIG. 4a illustrates optional features and an alter 
native embodiment of the host-to-module interface. 

[0021] FIG. 5 is a block diagram of the module-to-host 
interface. 

[0022] FIG. 6 is a How chart of the operation of the 
module-to-host interface. 

[0023] FIG. 6a is a How chart of another mode of opera 
tion of the module-to-host interface. 

[0024] FIG. 7 is a How chart of the operation of document 
transmission. 

FIG. 2 is a typical conventional scanner interface. 

[0025] FIG. 7a illustrates the integration of optional fea 
tures in FIG. 4a With an alternative method of document 
transmission. 

[0026] FIG. 8 is a How chart of the operation of document 
reception. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] US. Pat. No. 5,274,474 issued to Medina discloses 
an integrated telefacsimile device and method for telefaXing 
documents in standard and high speed modes and is herein 
incorporated by reference. 

[0028] While the document transmission module in accor 
dance With the invention may be used to transmit data 
betWeen any of a plurality of data sources, such as scanners, 
telefacsimile devices, phone lines (carrying data), computers 
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and the like, an embodiment of the invention Will be 
particularly described in connection With the document 
transmission module taking the form of a telefacsimile 
module for connection to a conventional telefacsimile 
machine. HoWever it is to be understood that, for eXample, 
an automated image digitiZing unit (e.g., a scanner) may 
typically be used to feed directly into the described telefac 
simile module With the telefacsimile module parsing the 
incoming data into teXt and graphics ?les. In general, any 
suitable format may be used to transmit the data, as, for 
eXample, transmitting the data as e-mail and/or attachments 
via the internet, or publishing the data in disclosed location 
or a location knoWn to be accessible to the recipient using 
HMTL or other protocols. Image data may be linked to teXt 
data With appropriate tags embedded in one or both ?les to 
permit proper reconstruction of the original image and teXt 
into the proper spatial relationships. For eXample, headers or 
embedded information may specify the proper position, siZe 
and orientation of graphic data relative to teXt data or the 
page (or display) edge or corner. The savings in transmission 
time and the improved quality of the image/text received are 
advantages attributable to the invention regardless of What 
particular data transmission medium or format is used. 

[0029] With the above in mine, the embodiment of the 
invention using the document transmission module in the 
form of a telefacsimile module Will noW be described in 
reference to the ?gures. 

[0030] FIG. 1 is a block diagram of a telefacsimile coding 
transmission and reception system. A scanner 10 converts a 
document into bit-mapped piXels and sends them through 
the scanner interface 12 to the memory 14 or directly to the 
transmit section 16. The scanner interface 12 (otherWise 
referred to as a scanner control and data interface) controls 
the scanner 10 and processes the piXel data Which is sent 
from the scanner 10 to the memory 14 or sent directly to the 
transmit section 16. After the piXel data has been processed 
by the scanner interface 12, the transmit section 16 sends 
this data through a communication (e.g., a phone line) 
interface 18 and over a phone line 20 to a receiving faX 
machine. 

[0031] In the reception mode data comes in over the phone 
line 20 through a communication interface 18 and is placed 
in memory 14 by the receiving block 22, or else is sent 
directly to the printer interface 24. Printer interface 24 reads 
this received data from memory 14, or directly from the 
receiving block 22, processes this data, and sends it to a 
printer 26 to be printed as a received document. Acontroller 
28 containing, for eXample, a programmed microprocessor, 
sequences the operation of the telefacsimile machine. 

[0032] A conventional telefacsimile scanner and telefac 
simile scanner interface is shoWn in FIG. 2. Scanner 30 
converts the document into bit-mapped piXels Which are fed 
through scanner control and data interface 32 to memory 33. 
This piXel data, coded in standard telefacsimile format by 
graphics processor 34, is compressed using standard tele 
facsimile methods by compression block 36 and placed in 
memory 33 in preparation for transmission. 

[0033] FIG. 2a is a block diagram of the telefacsimile 
module 600 connected betWeen a host unit 500, such as a 
conventional telefaX machine, and a communication inter 
face 18. The host unit 500 is the same as that shoWn in 
phantom in FIG. 1, though any conventional facsimile 
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source could be used. The telefacsimile module 600 receives 
data from its host unit 500 through the host unit’s transmit 
ting section 16. A host-to-module (H/M) interface 601 
controls the reception and processes the conventional fax 
data to a memory 613 or sends it directly to a transmit 
section 616. After the conventional fax data has been pro 
cessed by the H/M interface 601, the transmit section 616 
sends this data through the communication interface 18 and 
over the phone line 20 to a receiving fax device. 

[0034] In the reception mode, fax data comes in over the 
phone line 20 through a communication interface 18 and is 
placed in memory 614 by the receiving block 622, or else is 
sent directly to the module-to-host (M/H) interface 602. The 
M/H interface 602 reads this received data from memory 
614, or directly from the receiving block 622, processes this 
data, and sends it to the receiving block 22 of the host unit 
500 for printing. 

[0035] The mode determiner 90 queries the receiving fax 
device to determine if the receiving device can process data 
sent in the high speed mode. Alternatively, the mode deter 
miner 90 may optionally consult a protocol memory 80 
(shoWn in FIG. 3) of stored destination fax numbers and 
their capabilities, and/or request or receive user instructions 
81 (shoWn in FIG. 3) prior to or in place of querying the 
destination machine. If the receiving machine is not 
equipped With a telefacsimile module according to this 
invention and is not a similarly equipped device, such as the 
device in US. Pat. No. 5,274,474, capable of handling data 
transmitted in the high speed mode, data is sent in the 
standard mode. In the standard mode, the telefacsimile 
module 600 merely retransmits the data it receives from the 
host unit 500. Likewise, if data is received in the standard 
mode, the telefacsimile module 600 merely retransmits the 
data it receives to the host unit 500. 

[0036] FIG. 3 is a block diagram of the H/M interface 601 
according to the present invention. The telefacsimile module 
operates in either a standard or a high speed mode, depend 
ing on the capability of the receiving fax machine. A mode 
determiner 90 has a mode query signal generator 93 Which 
transmits a mode query signal along line 91 to the receiving 
or destination fax machine, for example through multiplexer 
92, and analyZes the response. If detector 94 determines that 
the destination fax has responded With a predetermined 
signal, the high speed mode is set by the facsimile module. 
If the facsimile module detects a signal other than the 
predetermined signal or if no response is detected Within a 
predetermined time measured by timer 95, the facsimile 
module sets the standard mode. 

[0037] A host telefacsimile device 500 converts a docu 
ment into conventional fax information and transmits this 
information to control 640. Depending on the characteristics 
and capabilities of the OCR engine 60, the conventional fax 
data may be expanded before being placed in memory 613. 
The H/M interface 601 may analyZe the document separat 
ing it into character areas and graphics areas, code this 
information, compress this information and place it back 
into memory 613. Alternatively, the information could be 
provided directly to transmit section 16 Without intermediate 
storage in memory 613. 

[0038] One portion of the H/M interface 601 is dedicated 
solely to control as indicated in block 640. One function of 
the control 640 is to command the H/M interface 601 to 
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retransmit data through the transmit section 616 upon 
receiving a standard mode response from the receiving fax 
device, the protocol memory 80 or user instructions 81. In 
addition, optionally, a page analyZer 50 may analyZe a page 
of a document or, alternatively, a section of a page, such as 
1/8 to 1A1 of a page at a time and separates the document or 
portion of the document into character areas and graphics 
areas. Portions identi?ed as character areas are sent to the 

optical character recognition block 60. RecogniZable char 
acters are sent as character codes in ASCII or the like to a 

compression block 70 and then sent to memory 613, or sent 
directly to transmit section 616. UnrecogniZable pixel pat 
terns and, optionally, entire areas identi?ed as graphics areas 
by the page analyZer 50, are sent to a graphics processing 
block 72 to be processed into a standard telefacsimile data 
format through the compressor 70, and then sent to memory 
613, or directly to transmit section 616 Without intermediate 
storage in memory 613. 

[0039] Inside the page analyZer 50 a page segmentation 
processor 52 analyZes the pixels of a compressed or 
expanded conventional fax page to identify interline spaces. 
Other methods of distinguishing character and non-character 
information may be used, as for example, segmentation of 
pages into sectors for analysis, comparison With prede?ned 
document templates stored in memory, Within the facsimile 
module itself or in a computer peripheral to the fax assem 
bly, etc. HoriZontal areas of loW pixel density might indicate 
spaces betWeen lines of text if these horiZontal lines are 
repetitive and evenly spaced. Horizontal spaces Which are 
not evenly spaced may indicate borders betWeen graphics 
areas. Areas of loW pixel density Which run vertically may 
indicate spaces betWeen columns of text or graphics areas. 
Areas of a document Which are tentatively identi?ed as 
containing character information by the page segmentation 
processor 52 are sent to block 54 so that these character 
areas can be further identi?ed and mapped in preparation for 
optical character recognition by block 60. Areas of a docu 
ment Which are tentatively identi?ed by the page segmen 
tation processor 52 as being composed of unrecogniZable 
character, non-character or graphics information are sent to 
block 56 to further map and identify these areas of the 
document. The information is then sent to the graphics 
processing block 72 to be processed as standard telefac 
simile data. 

[0040] Potential character data Which is sent to the OCR 
block 60 is ?rst analyZed by character separation block 62. 
Character separation block 62 separates a line into indi 
vidual characters. These characters are then compared 
against those contained in a character library 64 Which 
contains a set of standard ASCII characters or another or a 
variety of de?ned character sets. This is accomplished using 
Well-knoWn character recognition techniques Which can 
identify a large variety of fonts accurately, or using omnifont 
OCR if sufficient reliability can be obtained. Characters 
Which are positively identi?ed are coded as characters and 
sent to the compression block 70. UnrecogniZable characters 
or graphics areas are sent by the character separation block 
62 to graphics processing block 72 to be coded as standard 
telefacsimile data. The standard telefacsimile data from 72 is 
also sent to block 70 for compression (compression may be 
skipped if the data from the host unit has not been previously 
expanded) and to be concatenated and/or merged With the 
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compressed recognizable characters and placed into 
memory 613, or alternately, this data may be sent directly to 
transmit section 616. 

[0041] The H/M module interface 601 operates ef?ciently 
by using standard character recognition and page segmen 
tation techniques. Repetitive matching techniques such as 
those described in US. Pat. Nos. 4,410,916 or 4,922,545 
may also be used. The invention is, hoWever, not limited to 
any ?xed algorithm or method for character recognition as 
it is envisioned that improved character recognition algo 
rithms Will be developed in the future Which Would be 
equally applicable in performing the invention. Even present 
day techniques offer high gains in coding ef?ciency over 
standard telefacsimile techniques thus alloWing a telefac 
simile page to be transmitted in less time and, therefore, at 
less cost for telephone line usage then in a standard telefac 
simile. Accurate recognition is important for correctly 
encoding and transmitting a document. Therefore, any char 
acters Which cannot be positively identi?ed With a high 
degree of certainty by character separation block 62 are sent 
to block 72 to be processed as standard telefacsimile data. 

[0042] FIG. 4 is a How chart of the operation of the H/M 
interface 601. In step 100 conventional facsimile data is 
received from the host unit 500, and in step 100a may 
optionally be stored in memory 613 (FIG. 3) prior to further 
processing. In step 101, a page or other suitable unit of 
conventional facsimile data is spooled in either from the host 
unit or memory 613. In step 102 the H/M interface 601 
decides Whether the document is to be transmitted in stan 
dard or high speed mode. The determination is based on the 
capability of the receiving fax machine. As previously 
discussed this can be determined by transmitting a signal 
and looking for a predetermined response from the receiver. 
This can either be done in a brief querying telephone call 
Which is disconnected prior to document processing, or else 
the line may be held open While processing begins imme 
diately. Alternatively, as previously discussed, a memory or 
directory of stored protocol information relating to indi 
vidual fax numbers may be consulted, either automatically, 
or manually by the user, Who Would then input such infor 
mation. If the document is to be transmitted in the standard 
mode, control skips to step 105. In step 105, the H/M 
interface 601 decides Whether there are more pages to be 
received from the host facsimile unit. If so, control is passed 
back to step 101. 

[0043] If step 102 decides that a document is to be 
transmitted in the high speed mode, control is passed to step 
102a, Where the conventional fax data from the host fac 
simile unit 500 may be optionally expanded if required for 
the subsequent steps of page segmentation and/or character 
recognition. In the optional page segmentation of step 106, 
a page is separated into potential character areas or graphics 
areas. Areas that are to be encoded as graphics are sent to 
step 103 for processing in standard telefacsimile data format. 
Areas Which are to be processed as characters are sent to step 
107 for character separation, Whether page segmentation has 
been performed or not. In step 107 individual characters are 
isolated. Apotential character is then processed in step 108 
Which recogniZes Whether an actual ASCII or other codable 
character is present. If the isolated character cannot be 
recogniZed, it is sent to step 103 Where it is placed in 
standard telefacsimile data format. If the isolated character 
can be recogniZed, then in step 109 a character code for the 
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identi?ed character is placed in memory according to a 
method Which enables reproduction of the location of that 
character at a destination facsimile device. Possible methods 
for achieving this purpose include identifying position coor 
dinates for each character, and creating text ?les capable of 
cooperating With and/or being merged With overlay ?les for 
non-character or non-recogniZed character information. 
Other methods are possible and may be used by those skilled 
in the art. The character data is then optionally compressed 
in step 104. Step 105 decides Whether there are more pages 
to be processed and, if so, control is passed back to step 101. 

[0044] In FIG. 4a, a number of optional features and 
alternative embodiments are illustrated. In one alterative 
embodiment, the decision in step 102 could be delayed and 
a document stored in a memory in both the standard and high 
speed formats. Upon an indication from the receiving fax of 
its capability, transmission could be performed in the cor 
responding format. 

[0045] In another slightly different embodiment, the trans 
mitting module could maintain a preprogrammed or built up 
list of destination machine capabilities. For example, When 
a telefacsimile number is dialed for the ?rst time the 
compatible format indicated by the destination machine 
could be stored and subsequent transmission to that desti 
nation provided in the indicated format Without inquiry. 
Based on such stored protocol information (or on instruc 
tions from the receiving machine or the user), as shoWn in 
step 101a, character and graphics information may be 
merged (steps 101b and 101c) and sent to a receiver 
equipped to receive such information. HoWever, such a 
merge is preferably implemented by a suitably equipped 
receiving module or device prior to or during the printing 
process, as illustrated in FIG. 6a. As shoWn in step 101b, if 
the merge is performed at the receiving machine, step 101c 
is bypassed. In addition, as shoWn in step 104c, information 
correctly formatted for printing or display can also be stored 
in a memory. 

[0046] FIG. 5 is a block diagram of the M/H interface 602. 
When a document is sent from a transmitting facsimile over 
the phone line, that information is read from memory 614 or 
directly from the phone line, processed by the M/H interface 
602 and sent to the host unit 500 for printing. In the M/H 
interface 602, the received data from the memory 614 or 
phone line is routed by control 119. If data is received in the 
standard mode, it is retransmitted to the host unit 500 for 
printing. If it is received in the high speed mode, it is 
decompressed or expanded in block 120, interpreted as 
character or graphics data in block 122, formatted as char 
acter codes or graphics codes for printing in block 124, 
compressed in block 126 and sent to the host unit 500 for 
printing. By decoding character data codes, the M/H inter 
face 602 does not simply reproduce a received compressed 
or uncompressed bit map. Instead, the M/H interface 602 
independently reproduces the character based on the coded 
information. One advantage of this is that character infor 
mation may be formatted for printing at a higher resolution. 
This is because a character Which is scanned at, for example, 
300 dots per inch and identi?ed as, for instance, an A, is 
transmitted as the character code for an A in ASCII or the 
like. The M/H interface 602 at the receiving end recogniZes 
this character code is the letter A. Depending on the char 
acteristics of a character-library-type OCR engine, if such is 
employed, it is possible to reproduce font, points, and pitch 
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for a variety of common type styles, if desired. Since only 
the character code is needed, a printer can be set to print the 
characters at least at a different resolution, for instance 1200 
dots per inch. Conventional facsimile data can be reformat 
ted to ?t this standard, or printed as scanned in conjunction 
With higher-resolution character data by using a tWo-pass 
printing process, or a printer With dual printheads. There 
fore, a document Which is sent using this telefacsimile 
module and Which is composed mainly of teXt could be 
much more legible than a document sent using conventional 
telefacsimile machines. In addition, loWer resolution print 
ing could be selected to speed the printing process. 

[0047] A How chart of the operation of the M/H interface 
602 is shoWn in FIG. 6. In step 130 the data to be printed 
is read from memory or directly from the phone line. In step 
130a, the M/H interface 602 decides Whether the data is 
received in the standard or high speed mode. In the standard 
mode, control passes to step 134. In the high speed mode 
another determination is made at step 131 to Whether the 
information to be printed is coded and/or compressed char 
acter data, or else compressed graphics data. If the infor 
mation is character data, control passes to optional step 132, 
Which eXpands the character data if necessary for prepara 
tion for step 133. The character information is put in the 
correct format for printing in step 133, may be compressed 
in step 133c and sent to the host unit 500 for printing in step 
133d. If step 131 processing determines that compressed 
graphics data has been read from memory or the phone line, 
then this compressed graphics information may be decom 
pressed or expanded in optional step 135. Then, the graphics 
information is formatted for printing in step 136, optionally 
compressed if necessary in step 136a and sent to host unit 
500 for printing in step 136b. Step 134 determines Whether 
the printing is complete. Alternatively in the high speed 
mode, and preferably in the standard mode, conventional 
facsimile data received in the module is simply transmitted 
to the host for printing. If printing is incomplete control 
passes back to step 130, Where more data is read from 
memory or the phone line. This process continues until the 
page or the document is printed. 

[0048] An alternate embodiment of the invention is illus 
trated in FIG. 6a Which is similar to that of FIG. 6 but 
includes a step 133a Wherein a process module is employed 
to merge character and graphics data. The merged data is 
sent to the host unit 500 to be printed at step 133b. The 
merged data may be stored in a memory, such as a printer 
memory, or routed directly to the printing apparatus in 
chunks of either 1 page, a fraction of a page, or even in 
multi-page segments depending on the characteristics of the 
printer itself and its spooling capabilities. A printer other 
than that of the host unit might be attached to the module, 
preferably con?gured to take full advantage of the potential 
for improved resolution inherent in the invention. Informa 
tion might also be routed to a spooler or a ?le in the memory 
of a computer, and from there to printing apparatus periph 
erally attached to the computer. 

[0049] FIGS. 7 and 7a are How charts of the operation of 
the telefacsimile module according to the invention in the 
transmit mode. As mentioned earlier, one feature of this 
invention is that it can automatically sWitch betWeen a 
high-speed faX mode and a standard telefacsimile transmis 
sion mode. The phone number of the receiving far is dialed 
in step 140. In step 201 (FIG. 7) or 200 (FIG. 7a), if the 
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system has a protocol memory for storing destination tele 
facsimile protocols, the protocol memory can be checked. If 
a protocol memory is checked, and information is present for 
the destination telefacsimile device, it is determined if an 
ansWer is received from the destination machine (step 204). 
If the information is not present, the number may be 
optionally entered in the protocol memory (step 203 in FIG. 
7a). If an ansWer is received in step 204, step 205 in FIG. 
7a may be used to determine if the protocol is to be veri?ed 
for some reason, such as a periodic veri?cation. If there is no 
protocol veri?cation option (FIG. 7), control may pass 
directly to step 148 as discussed beloW. If no protocol 
memory check takes place (steps 200 and 201) or the 
protocol for the number dialed is not present (step 202), 
Whether an ansWer tone Was received is determined in step 
141. If not, execution of the transmission routine ends. 

[0050] If an ansWer tone is received, then in step 142 a 
query is sent to the receiving telefacsimile to determine 
Whether it can operate in the high-speed protocol mode. If no 
high-speed acknoWledgement is received Within a predeter 
mined time, step 143 transfers control to step 144 Which 
sends a standard telefacsimile protocol query. It Will be 
understood that the order of the queries can be reversed. If 
a standard telefacsimile acknoWledgement is not received, 
then step 145 eXits from the transmission routine. If either a 
standard or high speed acknoWledgement is received, steps 
210 and 206, respectively can test if the protocol memory 
should be updated. If so, control passes through memory 
update step 212 or 208 for the standard and high speed 
modes, respectively. It Will be knoWn by those of ordinary 
skill that the update protocol inquiries in steps 210 and 206 
and store protocol information instructions for steps 208 and 
212 may call the same processing routines, respectively. 

[0051] If a standard telefacsimile acknoWledgement is 
received in step 145, control passes to step 146 Where the 
standard telefacsimile mode of transmission is set in the 
facsimile module and control is passed to step 300 in FIG. 
7a or directly to step 148 in FIG. 7. If a high-speed protocol 
acknoWledgement is recogniZed in step 143, control passes 
to step 147, Where the high-speed protocol mode of trans 
mission is set in the facsimile module. 

[0052] Optionally, the need to make protocol inquiries 
might be bypassed by instructions based on information 
recalled from a memory of protocols of various faX numbers. 
HoWever, it is preferable that even When a protocol memory 
is present, protocol queries are made With every transmis 
sion. If any variance With protocol information stored in 
memory is discovered, memory can be updated to re?ect this 
neW information. 

[0053] A method of verifying protocol and integrating 
updates With a system in Which documents are received from 
the host unit 500 and preformatted (such as that shoWn in 
FIG. 4a) is shoWn in FIG. 7a. This is accomplished in steps 
300-312. In step 300, in either the high or loW speed modes, 
a preformatted document taken from memory (step 304) is 
checked. If the document format is compatible, control 
passes to step 148. If not, neW compatible protocol infor 
mation is stored (step 306). If this other protocol is already 
stored, it is selected (steps 308 and 312). If not, the refor 
matting time may optionally be estimated in step 310. If 
reformatting time is long, or in an embodiment Where step 
310 is omitted, the process is terminated, While a relatively 
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short reformatting time results in executing the strategy 
beginning at step 101a, as shoWn in FIG. 4a. 

[0054] In step 148 the data to be sent is read from memory 
or directly from the H/M interface 601 and sent over the 
phone line using either the high-speed mode or the standard 
telefacsimile mode, depending on Which mode Was previ 
ously set. The telefacsimile data is sent by step 148 until the 
transmission is complete. At this point step 149 passes 
control to step 150 Which determines if a local printout of the 
transmitted document is required. This feature alloWs an 
operator at a transmitting facsimile to obtain a copy of the 
document that Will actually be printed at the receiving end 
so that it may be checked for any possible errors in scanning 
and character recognition. If a local printout is required, then 
step 150 passes control to step 151 Where the transmitted 
document is sent to the host unit 500 through the M/H 
interface 602 to be printed. Subsequently, the transmission 
routine is eXited. 

[0055] The local printout of the transmitted document may 
optionally be solicited before actually dialing the remote 
facsimile machine to enable it to be checked for accuracy 
before actually sending it. Alternatively, it might be dis 
played on a CRT monitor or equivalent, and/or printed on a 
printer other than the host unit. 

[0056] Further, the telefacsimile module according to the 
invention may optionally be provided With an editing means 
to override applying OCR techniques in a de?ned portion of 
a document or the document as a Whole Where parsing or 

recognition errors Were either detected by the user or else 
suspected to be liable to arise based on the character of the 
original material, i.e., a poor photocopy of the original 
document. Such an editing feature is illustrated in blocks 
104a and 104b connected by dotted lines in the How chart of 
FIG. 4. This editing feature is optional, hoWever, since a 
prime advantage of the invention is in not Wasting time and 
energy on anything that is difficult to be parsed or recog 
niZed. Such material is preferably simply sent as standard 
faX data, instead of devoting a great deal of human or 
computing resources to trying to decipher it. 

[0057] FIG. 8 is a How chart of the steps required to 
receive data at a telefacsimile module 600 from a transmit 
ting telefacsimile. In step 160, the receiver 96 of the tele 
facsimile module ansWers the phone and sends an ansWer 
tone. In step 161, a protocol analyZer 97 of a receiver 622 of 
the telefacsimile module (FIG. 2a) listens for a protocol 
signal sent by the transmitting telefacsimile. If the transmit 
ting telefacsimile indicates that data is being sent in the 
standard mode, then step 162 passes control to step 163 
Where a standard telefacsimile acknowledgement is sent and 
then to step 164, Where the telefacsimile module is set in the 
standard mode. Control is then passed to step 165. If a 
high-speed protocol signal is received by the mode detector 
96 in step 162, then control is passed to step 167, Where a 
high-speed protocol acknoWledgement is sent by the receive 
mode detector of the receiving telefacsimile module. At this 
point the high-speed receive mode is set in step 168. In step 
165, data from the transmitting telefacsimile module is read 
from the phone line and placed into the memory 614 (step 
182), or alternatively, routed directly to the host unit for 
printing (steps 180, 181) through the M/H interface 602. 
Data is read from the phone line and placed in the memory 
or routed to the printer in the host unit 500 in step 165 until 
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at step 166 it is decided that reception is complete. Using 
character decoder 99, the received characters can be decoded 
and accessed through character library 64. Processing then 
takes place as previously discussed relative to FIG. 6 or 6a 
to complete printing of the received document. It should be 
noted that the invention is not limited to printing the 
received document but is equally applicable to storing the 
document on disk or on any other suitable storage means so 
that the document can be printed either upon completion of 
reception (step 183) or at another convenient time. Similarly, 
suitably expanded and/or formatted received far data could 
be routed to a laser or other printer not integrated With a 
conventional or high speed faX device. 

[0058] The control and sequencing of the telefacsimile 
coding transmission and reception system as shoWn in the 
How charts described above is preferably implemented using 
the microprocessor of controls 640 and 119 programmed to 
carry out the How chart sequencing. Alternately, dedicated 
hardWare or ?rmWare such as ROM chips or the like may be 
employed. 

[0059] As the above description illustrates, receiving con 
ventional faX data, coding and decoding can all be per 
formed on line, so that documents need not be stored in a 
memory buffer, but may be transmitted in real time over the 
communications media. Alternatively documents Which are 
to be transmitted or Which are received can be stored in 
memory for processing and accessed as required by the 
system. 

[0060] While particular embodiments of the present 
invention have been illustrated and described above, it Will 
be clear that the invention can take a variety of forms and 
embodiments Within the scope of the appended claims. 

[0061] It Will be further understood, that, insofar as this 
invention incorporates certain improvements or re?nements 
in method and apparatus over my US. Patent No. 5,274,474, 
such improvements or re?nements may be incorporated 
integrally With a host telefacsimile machine Without depart 
ing from the scope of this invention. 

81) Amethod of discriminating betWeen teXt and graphics 
information in a physical or digital document Which is 
destined for electronic transmission to a destination device, 
said method incorporating the transmission of recogniZed 
teXt data as character codes, and unrecogniZed character 
and/or graphics information as graphics information, and 
including the step of supplying information suf?cient for the 
substantial reconstruction of the original document in a 
destination device from the received character codes and 
graphics information. 

82) A method as described in claim 1, including the steps 
of determining Whether a destination device is able to 
perform substantial reconstruction of the original document 
in a destination device from the received character codes and 
graphics information, and if it is not, sending the document 
as graphics information. 

83) A system for electronically transmitting physical or 
digital documents, said system comprising means for dis 
criminating betWeen teXt and graphics information in a 
physical or digital document Which is destined for electronic 
transmission to a destination device, means for the trans 
mission of recogniZed character data as character codes, and 
unrecogniZed character and/or graphics information as 
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graphics information, and means for supplying information 
sufficient for the substantial reconstruction of the original 
document in the destination device from the received char 
acter codes and graphics information. 

84) A system as claimed in claim 3, further comprising 
means for determining Whether a destination device is able 
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to perform substantial reconstruction of the original docu 
ment in a destination device from the received character 
codes and graphics information, and if it is not, means for 
sending the document as graphics information. 

* * * * * 


