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(57) ABSTRACT 

When a plurality of pages of image data are combined into 
one page of image data for transmission; the direct combi 
nation of the image data having different resolutions and the 
resulting recording of the image data on one record sheet 
While the image is partially expanded or reduced are pre 
vented. In combining tWo pages of image data into one page 
of image data for transmission Within a range in Which the 
number of read lines of read image data does not exceed the 
number of available lines for recording per page at a 
transmission destination terminal; if the read resolutions of 
both image data are equal; the tWo pages of image data are 
combined into one page of image data for transmission; and 
if the read resolutions are different; the combination is not 
conducted and the image data of the respective pages are 
transmitted as the independent pages of image data. 

A facsimile apparatus minimiZes the possibility of transmis 
sion disable due to a full state of a memory When a plurality 
of pages of image data having short sub-scan lengths stored 
in the memory are transmitted. The image data acquired by 
reading a document sheet by a contact sensor 13 is com 
pression-coded by an encoder 103 of a read/Write codec 
device 10 and it is stored in an image memory 6. After a 22 F1 d: Se . 19 1996 

( ) 16 p ’ plurality of pages of image data having short sub-scan 
(30) Foreign Application Priority Data lengths have been stored in the image memory 6, the image 

data are combined into one page of image data on a 

Sell 20, 1995 (JP) 7_264711 communication protocol and it is transmitted to a transmis 
Oct.11; 1995 (JP) ........................................... .. 7-288205 sion destination apparatus through a modem 17 and a 

netWork control unit 18. When it is detected that a remaining 
Publication Classi?cation capacity of the image memory 6 is small; the combination 

transmission of the image data is canceled and the image 
(51) Int. Cl.7 ................................................... .. H04N 1/387 data stored in the image memory 6 is immediately read and 
(52) US. Cl. ............................................................ .. 358/450 transmitted. 
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COMMUNICATION APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a communication 
apparatus, and more particularly to communication appara 
tus and communication method having a memory transmis 
sion function to transmit input image data after having 
temporarily stored the image data. 

[0003] 2. Related Background Art 

[0004] A facsimile apparatus has been knoWn as a com 
munication apparatus. 

[0005] Recently, since it has been common in the facsimile 
apparatus to use a roll paper as a record sheet, a sending 
station transmits image data read from one sheet of docu 
ment sheet as one page of image data Without regard to a 
length of the image data along a sub-scan direction of the 
read document sheet. 

[0006] HoWever, recently, cut sheets are frequently used 
as record sheets. When a document sheet Which is shorter in 
length than the cut sheet is to be transmitted and When the 
image data read from one sheet of document sheet is 
transmitted as one page of image data Without regard to the 
sub-scan direction length of the image data of the read 
document sheet as it is in the prior art, the image data is 
recorded only in an upper portion of the cut sheet at a 
receiving station and a large blank area is left at a bottom 
portion and the record sheet is Wasted. In addition, When 
received multi-page image data is to be recorded, it is 
necessary to feed the sheets for the blank areas and it 
damages the speed of record and increases a running cost. 

[0007] A prior art facsimile apparatus has a memory 
transmission function to read multi-page document sheet 
images, temporarily store the read image data and transmit 
the stored image data of the memory to a predetermined 
destination station. In such a memory transmission function, 
image data of P1 and P2 of a document sheet 31 as shoWn 
in (A) in FIG. 8 is read, stored in a memory page by page, 
and the stored image data is transmitted page by page by a 
communication protocol shoWn in (B) in FIG. 8. In this 
communication protocol, the image data 32-1 corresponds to 
the image of P1 and the image data 32-2 corresponds to the 
image of P2, and the image data is transmitted serially page 
by page by the communication protocol. 

[0008] As a result, even if the sub-scan direction length of 
the images draWn on P1 and P2 of the transmission docu 
ment sheet 31 is short and the amount of images of the tWo 
pages is less than the amount of image of one page of the cut 
sheet as shoWn in (C) in FIG. 8, blank areas are created on 
P1 and P2 of the received document sheet 33 if the desti 
nation station apparatus receives the image While using the 
cut record sheets and the received document sheets are 
Wasted. 

[0009] Further, since the P1 and P2 having small amount 
of data per page are serially transmitted page by page, the 
over all communication time T1 is increased by a page-to 
page communication protocol, that is, by protocol for MP5 
(multi-page signal) and MCF (message con?rmation) and 
the communication ef?ciency is loWered accordingly. 
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[0010] In order to solve the above problems, it has been 
proposed (US. Patent Application No. 08/691,680) to store 
image data inputted by a CCD scanner in a memory, 
determine the number of lines available for recording per 
page While taking siZe information of the record sheet 
acquired from the receiving station into consideration, com 
bine continuous multiple pages of image data Within the 
range of the number of available lines for recording and 
transmit it as one page of image data. 

[0011] The proposed system is outlined beloW. 

[0012] When continuous pages of image data having short 
sub-scan length as shoWn by P1 and P2 of a document sheet 
31 of (A) in FIG. 9 is stored in a memory for transmission, 
the read data 32-1 and 32-2 of P1 and P2 of the document 
sheet 31 as shoWn in (B) in FIG. 9 are combined in terms 
of communication protocol into one page of image data, 
Which is transmitted to the destination station apparatus. 
Thus, the communication protocol required betWeen pages 
is omitted to shorten the communication time T2, and even 
if the receiving station apparatus uses the cur sheets as 
shoWn in (C) in FIG. 9, one page of received document 
sheet free of blank is acquired. It should be noted that the 
communication time T1 shoWn in FIG. 8 is longer than the 
communication time T2 shoWn in FIG. 9. 

[0013] In this method, the record sheets may be saved and 
the rapid recording is attained so that the running cost is 
reduced, but When the multiple page of image data having 
different resolutions are combined and transmitted, they are 
recorded in different status from that of the original images 
at the receiving station. 

[0014] Speci?cally, it is assumed that a ?rst page of image 
data is read and stored at a standard resolution (3.85 lines/ 
mm) and a second page of image data is read and stored at 
a high resolution (7.7 lines/mm), and those tWo pages of 
image data are combined and transmitted by declaring a 
standard resolution as a transmission resolution. In this case, 
since the receiving station decodes the tWo pages of image 
data as one page of image data and records it, the ?rst page 
of image data is stored normally but the second page of 
image data is recorded While it is stretched by a factor of tWo 
in the sub-scan direction. 

[0015] Conversely, When the high resolution is declared as 
the transmission resolution, the second page of image data 
are transmitted normally but the ?rst page of image data is 
recorded While it is reduced to by a factor of 1/2. 

[0016] A prior art facsimile apparatus stores one page of 
read image data in a memory, reads the image data stored in 
the memory for transmission, erases the transmitted page of 
image data and stores neWly read page of image data in the 
memory space in Which the erased page of image data has 
been stored. 

[0017] When multiple page of read image data are to be 
combined into the page for transmission in such a system, 
the folloWing problems occurs. 

[0018] First, before the reading of the last page of the 
image data of the transmission document sheet into the 
memory is completed, the transmission of the image data 
already stored in the memory is started. When the image data 
of the short sub-scan length page is then read into the 
memory, the image data of this page might be combined 
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With the image data of the next page so that the process Waits 
until the reading of the image data of the next page into the 
memory is completed, and then the sub-scan lengths of the 
image data of the both pages are summed. If the total 
sub-scan length is Within a predetermined length, the both 
image data are combined into one page of image data for 
transmission to the destination station, and after the comple 
tion of the transmission, the transmitted one page of image 
data is erased from the memory. HoWever, When an available 
capacity remaining in the memory (hereinafter simply 
referred to as a remaining capacity) is small, the memory 
becomes full during the reading of the image data of the next 
page and the image data of less than one page might be 
transmitted. 

[0019] Namely, in order to assure the transmission of the 
image data of the short sub-scan length page by combining 
it With the image data of the next page as one page of image 
data, it is required to Wait for the determination of the 
sub-scan length of the image data of the next page to be read 
next. Thus, When the remaining memory capacity is small, 
the memory becomes full and the length of the image data 
of the next page is not determined so that the transmission 
is not attained. 

SUMMARY OF THE INVENTION 

[0020] It is an object of the present invention to improve 
a communication apparatus and a communication method. 

[0021] It is another object of the present invention to 
improve a facsimile apparatus and a facsimile communica 
tion method. 

[0022] It is still another object of the present invention to 
prevent image data of different resolutions from being 
directly combined and recorded on one record sheet While it 
is partially expanded or reduced. 

[0023] It is still another object of the present invention to 
provide a facsimile apparatus Which shortens the commu 
nication time by combining multiple pages of image data 
having a short sub-scan length, stored in a memory, into one 
page of image data for transmission While minimiZing a 
possibility of the memory transmission disable due to the 
memory full. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 shoWs a block diagram of a con?guration of 
a facsimile apparatus in accordance With an embodiment of 
the present invention, 

[0025] FIG. 2 illustrates combination transmission, 

[0026] 
tion, 

FIG. 3 illustrates transmission Without combina 

[0027] FIG. 4 shoWs a How chart of a memory transmis 
sion process in a ?rst embodiment of the present invention, 

[0028] FIG. 5 shoWs a How chart of a memory transmis 
sion process in a second embodiment of the present inven 
tion, 

[0029] FIG. 6 shoWs a block diagram of an embodiment 
of a system con?guration of the facsimile apparatus of the 
present invention, 
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[0030] FIG. 7 shoWs a How chart of a management task 
process for controlling a central control unit shoWn in FIG. 
67 
[0031] FIG. 8 illustrates an operation of the memory 
transmission in a prior art facsimile apparatus, and 

[0032] FIG. 9 illustrates an operation of combination 
transmission for combining a plurality of image data into 
one page for transmission in a prior art facsimile apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] Embodiments of the present invention are noW 
explained With reference to the draWings by explaining a 
facsimile apparatus as an example of the communication 
apparatus. 

[0034] [Embodiment 1] 
[0035] FIG. 1 shoWs a block diagram of a facsimile 
apparatus in accordance With an embodiment of the present 
invention. 

[0036] The facsimile apparatus conducts various pro 
cesses relating to the facsimile transmission by using a CPU 
(central processing unit) 1 as a main unit. Connected to the 
CPU 1 are a ROM (read-only memory) 2, ?rst, second and 
third RAMs (random access memories) 3, 4 and 5, an 
operation panel control gate array 6, a read control gate array 
10, a record control gate array 11, an image memory 13 
(comprising DRAM), a modem 14 and a codec 16. While 
not shoWn, the codec 16 comprises a coder, a multiplexor, a 
demultipulexor and a decoder. 

[0037] A display 7 and a keyboard 8 are connected to the 
operation panel control gate array 6, a contact sensor 9 is 
connected to the read control gate array 10, a laser beam 
printer 12 is connected to the record control gate array 11 
and a netWork control unit 15 is connected to the modem 14. 
N denotes a public line. 

[0038] The CPU 1 controls other elements in accordance 
With various programs preset in the ROM 2 While it executes 
the binary code control protocol of the ITU-T Recommen 
dation and various processes corresponding to How charts 
shoWn in FIGS. 4 and 5. The CPU 1 uses the ?rst RAM 3 
as a Work area. 

[0039] The contact sensor 9 comprises a photo-electric 
conversion element such as a CCD and converts a document 
image optically read under control of the read control gate 
array 10 to an electrical signal and outputs it as image data. 
The read control gate array 10 compression-codes the image 
data read by the contact sensor 9 and stores it in the image 
memory Which comprises a DRAM. 

[0040] As the management information of the image data 
stored in the image memory 13, an accept number, address 
information, the number of pages, stored image memory 
block information, a resolution, an image siZe and the 
number of read lines of each page are stored in the second 
RAM 4 under control of the CPU 1. When the image data is 
compression-coded, the read control gate array 10 recog 
niZes the number of read lines and outputs it to the CPU 1. 

[0041] When the image data stored in the image memory 
13 is transmitted, the image data is coded and compressed in 
accordance With a mode of a destination station facsimile 
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apparatus by the coder in the codec 16 under control of the 
CPU 1, modulated by the modem 14 and outputted to the 
line N through the network control unit 15. When image data 
is transmitted, the management information of the image 
data is read from the second RAM 4 so that it may be 
simultaneously transmitted, and it is multiplexed With the 
image data by the multiplexor in the codec 16 for the 
transmission. 

[0042] On the other hand, the image data received through 
the line N and the netWork control unit 15 is demodulated by 
the modem 14 under control of the CPU 1, a data error is 
checked and corrected, decoded and decompressed by the 
decoder in the codec 16, stored in the image memory 13 and 
printed out by the laser beam printer 12 under control of the 
record control gate array 11. The management information 
received With the image data is demultiplexed by the demul 
tiplexor in the codec 16, stored in the second DRAM 4 and 
then printed out by the laser printer 12. 

[0043] While not shoWn, arranged on the keyboard 8 are 
a ten-key for entering the address information (FAX num 
ber) and various function keys such as a resolution setting 
key for setting resolutions of standard, ?ne and super-?ne, a 
start key for indicating the start of transmission and a 
completion marking key for causing a completion mark 
indicating the completion of the transmission on a document 
sheet, and the operation status of those keys is detected by 
the console panel control gate array 6 and the corresponding 
input information, setting information and command are 
stored in the third RAM 5 under control of the CPU 1. 

[0044] The display 7 comprises a liquid crystal display 
and the information corresponding to the actuated keys of 
the keyboard 8 and clock information are displayed by the 
console panel control gate array 6 under control of the CPU 
1. 

[0045] With the above construction, the facsimile appara 
tus in accordance With a ?rst embodiment conducts the 
memory transmission as shoWn in FIG. 2. Namely, in the 
?rst embodiment, When the read image data is temporarily 
stored in the image memory 13 and transmitted by the accept 
number, continuous tWo pages of image data are combined 
into one page of image data for transmission Within a range 
not exceeding the number of available lines for recording 
(the length of the record sheet) in the receiving station 
facsimile apparatus. Namely, When the tWo page of image 
data to be combined have the same read resolution, the 
above combination is conducted to transmit the tWo pages of 
image data as one page of image data as shoWn in FIG. 2. 
On the other hand, When the read resolutions of the image 
data of the tWo pages to be combined are different from each 
other, the combination is not conducted and the respective 
pages of image data are transmitted as the independent pages 
of image data as shoWn in FIG. 3 so that the combination of 
the image data of different resolutions as Well as the abnor 
mal expansion or reduction of the image at the receiving 
station are avoided. 

[0046] In the present invention, the facsimile transmission 
and reception is conducted by a signal sequence in accor 
dance With the binary code control protocol of the ITU-T 
Recommendation 30. 

[0047] The memory transmission in the ?rst embodiment 
is noW explained With reference to a How chart of FIG. 4. 
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In this How chart, it is assumed that the read document sheet 
Width (a main scan length of the read image data) is same for 
all pages. 

[0048] The CPU 1 ?rst initialiZes a page counter i to “1” 
as a page number (step S401). Then, Whether the image data 
of the page identi?ed by the page counter i (hereinafter 
referred to as i) is stored in the image memory 13 or not is 
determined (step S402). If the image data of the page i (the 
i-th page) is stored, the image data of the page i is read from 
the image memory 13 and transmitted (step S403) and the 
process proceeds to a step S404. On the other hand, if the 
image data of the page i is not stored, it means that the 
transmission of one communication of image data has been 
fully completed and the process is terminated. 

[0049] In the step S404, Whether the page (i+1) (the 
(i+1)-th page) image data is stored in the image memory or 
not is determined. If the page (i+1) image data is not stored, 
it means that the transmission of one communication of 
image data has been fully completed and the process is 
terminated. 

[0050] On the other hand, if the page (i+1) image data is 
stored in the image memory 13, Whether a sum (Xi+Xi+1) of 
a length Xi of the page i document sheet (sub-scan length) 
and a length Xi+1 of the page (i+ 1) document sheet (sub-scan 
length) is not larger than a record sheet length Y or not is 
determined (step S405). 
[0051] The length of the document sheet (sub-scan length) 
is determined by dividing the number of read (store) lines of 
each page by a read (store) resolution. For example, the 
length of the document sheet of the 385-line page stored at 
the standard resolution (3.85 lines/mm) is determined as 
385/3.85=100 mm. 

[0052] The length Y of the record sheet is determined 
based on the record sheet siZe information sent from the 
transmission destination terminal in the pre-protocol during 
the communication. For example, the length of the record 
length is declared by the ninteenth and tWentieth bits of a 
digital initial discrimination signal (DIS signal) sent from 
the transmission destination terminals as one of three siZes, 
non-limited, B4 siZe and A4 siZe. When the B4 siZe or the 
A4 siZe is declared, the value thereof is used as the record 
sheet length Y. When the non-limit is declared, the record 
sheet length is estimated based on the record sheet Width 
declared by the seventeenth and eighteenth bits of the DIS 
signal. Namely, When the record sheet Width is A4, B4 or A3, 
the record sheet length is estimated as A4 length, B4 length 
or A3 length, respectively. 

[0053] In the step S405, if it is determined that the sum 
(Xi+Xi+1) of the page i document sheet length (sub-scan 
length) Xi and the page (i+1) document sheet length (sub 
scan length) Xi+1 is not larger than the record sheet length Y, 
Whether the read (store) resolutions of the page i and the 
page (i+1) are equal or not is determined (step S406). If the 
read (store) resolutions are equal, the image data of the page 
(i+1) is read from the image memory and it is transmitted 
(step S407). As a result, at the receiving station, tWo pages 
of image data are combined and recorded on one record 
sheet as shoWn in FIG. 2. Then, the page counter i is 
incremented by tWo (step S408) and the process returns to 
S402. 

[0054] In the step S405, if it is determined that the sum 
(Xi+Xi+1) of the page i document sheet length (sub-scan 
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length) Xi and the page (i+1) document sheet length (sub 
scan length) Xi+1 is larger than the record sheet length Y, and 
in the step S406, if it is determined that the read (store) 
resolutions of the page i and the page (i+1) are different, the 
page counter i is incremented by “1” (step S409) and the 
process returns to the step S402 so that the tWo pages of 
image data are not combined but the image data of the 
respective pages are transmitted as the independent one page 
of image data. 

[0055] [Embodiment 2] 
[0056] In the second embodiment, When the read resolu 
tions of the image data of tWo pages to be combined are 
different, the image data of the respective pages are not 
transmitted as the independent pages of image data as they 
are in the ?rst embodiment. In this embodiment, a higher one 
of the resolutions of the image data of the tWo pages to be 
combined is declared as a transmission resolution, and When 
the image data of the page having a loWer read resolution 
than the declared transmission resolution is to be transmit 
ted, one line is converted to a plurality of lines in accordance 
With a difference betWeen the transmission resolution and 
the read resolution and it is transmitted. In this manner, the 
tWo pages of image data are combined into one page of 
image data for transmission in a manner to avoid the 
recording of abnormally expanded or reduced image at the 
receiving station. 

[0057] Referring to a How chart of FIG. 5, a memory 
transmission operation in the second embodiment is 
explained. In this ?oW chart, it is assumed that the read 
document sheet Width (a main scan length of the read image 
data) is same for all pages and the resolution is the standard 
resolution (3.85 lines/mm) or the high resolution (7.7 lines/ 

[0058] The CPU 1 ?rst initialiZes the page counter i to “1” 
as the page number (step S501). Then, Whether the image 
data of the page number identi?ed by the page counter i 
(hereinafter referred to as i) is stored in the image memory 
13 or not is determined (step S502). If the page i image data 
is not stored in the image memory, it means that the 
transmission of one communication of image data has been 
fully completed and the process is terminated. 

[0059] On the other hand, if the page i image data is stored 
in the image memory, Whether the page (i+1) image data is 
stored in the image memory 13 or not is determined (step 
S503). If the page (i+1) image data is stored in the memory, 
Whether the sum (Xi+Xi+1) of the page i document sheet 
length (sub-scan length) Xi and the page (i+1) document 
sheet length (sub-scan length) Xi+1 is not larger than the 
record sheet length Y or not is determined (step S504). If it 
is not larger than the record sheet length Y, a higher one of 
the read resolutions of the image data of the page i and the 
page (i+1) is declared as a transmission resolution (step 
S505). If the read resolutions are equal, the equal read 
resolution is declared as the transmission resolution. 

[0060] Then, Whether the read resolution of the page i 
image data is loWer than the declared transmission resolu 
tion or not is determined (step S506). If the read resolution 
is loWer than the transmission resolution, that is, in the 
present case Where the resolution is assumed either the 
standard resolution (3.85 line/mm) or the high resolution 
(7.7 lines/mm), When the transmission resolution is the high 
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resolution and the read resolution is the standard resolution, 
the number of lines of the page i image data is doubled and 
it is transmitted (step S507). This communication process is 
conducted by reading the image data from the image 
memory 13 one line at a time and repeatedly and continu 
ously transmitting the image data of each line tWice (trans 
mit the same line tWice). 

[0061] On the other hand, if the read resolution is loWer 
than the transmission resolution, that is, in the present 
eXample Where only tWo resolutions are assumed, When the 
transmission resolution and the read resolution are the high 
resolution or the standard resolution, the image data of the 
page i is transmitted in a normal manner Without converting 
the number of lines (step S508). 

[0062] After the page i image data has been transmitted in 
this manner, the same process is conducted for the page (i+1) 
image data. Namely, Whether the read resolution of the page 
(i+1) image data is loWer than the declared transmission 
resolution or not is determined (step S509). If the read 
resolution is loWer than the transmission resolution, the 
number of lines of the page (i+1) image data is doubled and 
it is transmitted (step S510). On the other hand, if the read 
resolution is not loWer than the transmission resolution, the 
page (i+1) image data is transmitted in the normal manner 
Without converting the number of lines (step S511). 

[0063] After the transmission of the page (i+1) image data, 
a return control signal (RTC signal) in the binary code 
control protocol of the ITU-T Recommendation 30 is trans 
mitted to inform to the communication destination terminal 
that the image data of the page i and the page (i+1) being 
read are in one record sheet page of image data. Accordingly, 
When the sum of the document sheet length (sub-scan 
length) of the image data to be transmitted is not larger than 
the record sheet length, the tWo pages of image data are 
recorded on one record sheet as shoWn in FIG. 2. In this 
case, even if the read resolutions of the image data of the 
respective pages are different, the abnormal eXpansion or 
reduction of the image data of either the page i or the page 
(i+1) being read is prevented because of the conversion of 
the number of lines. 

[0064] After the transmission of the page (i+1) image data, 
the page counter i is incremented by “2” (step S512) and the 
process returns to the step S502. 

[0065] In the step S503, if it is determined that the page 
(i+1) image data is not stored, and in the step S504, if it is 
determined that the sum (Xi+Xi+1) of the page i document 
sheet length (sub-scan length) Xi and the page (i+1) docu 
ment sheet length (sub-scan length) Xi+1 is larger than the 
record sheet length Y, the read resolution of the page i image 
data is declared as the transmission resolution (step S513). 
The page i image data is transmitted in the normal manner 
Without changing the number of lines (step S514). 

[0066] After the transmission of the page i image data, the 
return control signal (RTC) in the binary code control 
protocol of the ITU-T Recommendation 30 is transmitted to 
inform to the transmission destination terminal that the page 
i image data being read is one record sheet page of image 
data. Accordingly, in this case, only the page i image data is 
recorded on one record sheet. 

[0067] In this manner, after the transmission of the page i 
image data, the page counter i is incremented by “1” (step 
S515) and the process proceeds to the step S502. 
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[0068] As described above, in the ?rst embodiment, When 
the read resolutions of tWo pages of image data to be 
combined are equal, the tWo pages of image data are 
combined into one page of image data for transmission so 
that the blank area of the record sheet is reduced as much as 
possible and the extra sheet fed for the blank area is not 
needed and the rapid recording is attained and the running 
cost is reduced. When the read resolutions are different, the 
combination is not conducted but the image data of the 
respective pages are transmitted as the independent pages of 
image data so that the abnormal expansion or reduction of 
the image recorded at the receiving station due to the 
combination of the image data of the different resolutions is 
avoided. 

[0069] In the second embodiment, When the read resolu 
tions of the tWo pages of image data to be combined are 
different, the image data of the respective pages are not 
transmitted as the independent pages of image data as they 
are in the ?rst embodiment but the tWo pages of image data 
are combined into one page in such a manner that the 
abnormal expansion or reduction of the image recorded at 
the receiving station is avoided and the combined image data 
is transmitted. Thus, the running cost is further reduced and 
the recording of the abnormally expanded or reduced image 
at the receiving station is avoided. 

[0070] The present application is not limited to the above 
embodiments. For example, three or more pages of image 
data may be transmitted as one page of image data. In this 
case, of the plurality of read image data Which can be 
recorded on one record sheet, the highest one of the read 
resolutions is declared as the transmission resolution, and as 
for the image data having loWer read resolution than the 
transmission resolution, the number of lines of the image 
data having the loWer read resolution is converted to a 
plurality of lines for transmission in accordance With a 
difference betWeen the transmission resolution and the read 
resolution, that is, in such a manner that the number of lines 
of lines of the image data having the loWer read resolution 
is equal to the number of lines of the transmission resolution. 

[0071] The present invention may also be applied to an 
apparatus having three or more resolutions including stan 
dard, ?ne and super-?ne. Further, before the number of lines 
is converted, a correction such as smoothing may be con 
ducted. 

[0072] Further, the transmission control may be applied to 
not only the input image data read by the CCD scanner but 
also the image data inputted by a computer. The record sheet 
length may be recogniZed by using a non-standard function 
(NSF signal) Without recogniZing sheet length by the DIS 
signal Which is the standard function de?ned by the ITU-T. 
In this case, a letter siZe sheet and a legal siZe sheet used in 
the north America may be used. 

[0073] In accordance With the present invention, the direct 
combination of the image data having different resolutions 
and the recording thereof on one record sheet While the 
image is partially expanded or reduced are avoided. 

[0074] [Third Embodiment] 
[0075] Athird embodiment of the present invention is noW 
explained. FIG. 6 shoWs a block diagram of the third 
embodiment of the present invention. Numeral 601 denotes 
a central processing unit (CPU) for controlling an overall 
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facsimile apparatus, numeral 602 denotes a ROM Which 
stores a program for controlling an operation of the central 
processing unit 1, numeral 603 denotes a RAM Which stores 
various managing and controlling information necessary to 
execute the facsimile transmission and reception, numeral 
604 denotes an image memory backup circuit (BAT) for 
supplying a poWer from a battery to an image memory 606 
during poWer-off, numeral 605 denotes a transmission/re 
ception buffer (RAM) comprising a transmission data buffer 
for storing transmission data, a reception data buffer for 
storing received data and a buffer for developing image data, 
numeral 606 denotes the image memory (DRAM) for stor 
ing the image coded data, numeral 607 denotes a display 
(LCD) for displaying a telephone number and various opera 
tion messages, numeral 608 denote keys (KEY) by Which an 
operator enters the telephone number and various commands 
and settings, and numeral 609 denotes an output image 
stacker (SORTER) for stacking record sheets ejected from a 
laser beam printer (LBP) 615. 

[0076] Numeral 610 denotes a read/Write codec device 
(RW-CODEC) for coding an image signal read by a contact 
sensor 613 and decoding the coded image data for outputting 
from the laser beam printer 615, numeral 611 denotes an 
image processing circuit (GENESIS) for conducting the 
binariZation or image conversion processing to the image 
data, numeral 612 denotes a correction circuit (MACS) for 
conducting a shading correction for the image data, numeral 
613 denotes a contact sensor (CS) for reading the image on 
a document sheet, numeral 614 denotes a record image 
processing circuit (CUTE) for conducting the correction and 
the conversion process for the image data outputted to the 
laser printer 615, numeral 615 denotes the laser printer 
(LBP) for printing out the image data on the record sheet, 
numeral 616 denotes a communication codec device (C-CO 
DEC) for coding and decoding the transmission or received 
image data, numeral 617 denotes a modem (MODEM) for 
modulating the transmission image data and demodulating 
the received image data, numeral 618 denotes a netWork 
control unit (NCU) for conducting the supplement and 
release control of a line 620, numeral 619 denotes a printer 
control circuit (LCNT) for controlling the print operation of 
the laser printer 615, and numeral 620 denotes a line to 
transmit the modulated image data. 

[0077] The read/Write codec device (RW-CODEC) 610 
comprises a reader (SCN) 6101, an internal RAM (CODEC 
BUF) 6102, an encoder (ENC) 6103, a decoder (DEC) 6104 
and a recorder (PRN) 6105. The communication codec 
device (C-CODEC) 616 comprises a reader (SCN) 6161, an 
internal RAM (CODEC BUF) 6162, an encoder (ENC) 
6163, a decoder (DEC) 6164 and a recorder (PRN) 6165. 

[0078] An operation of the present embodiment is noW 
explained. The central processing unit 601 controls the 
entire apparatus in accordance With the content of the 
program stored in the ROM 602. The program is function 
ally divided into operation units called tasks and the 
sequence of execution thereof is managed by a program 
called an operating system (OS) stored in the ROM 602 so 
that they are operated quasi-parallelly. The folloWing opera 
tion is attained by the respective tasks. 

[0079] A document sheet read operation is ?rst explained. 
A document sheet is read by the contact sensor (CS) 613 
Which produces an image signal representing an image 
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draWn on the document sheet. The resulting image signal is 
shading-corrected by the correction circuit (MACS) 612 and 
binariZed or image conversion processed by the image 
processing circuit (GENESIS) 611 and then it is inputted to 
the reader (SCN) 6101 of the read/Write code device (RW 
CODEC) 610 as the image data of the document sheet in the 
form of serial data. The input image data is developed into 
the internal RAM (CODEC BUF) of the read/Write codec 
device 610, compression-coded by the encoder (ENC) 6103 
as the image coded data and then stored in the image 
memory (DRAM) 606. Management information on the 
read document sheet such as an accept number, address 
information, the number of pages, the number of lines of 
each page, a read Width of each page and image storing 
memory block information are stored in the RAM 603. 

[0080] A record operation is noW explained. The image 
coded data stored in the image memory 606 by the document 
sheet read operation described above or the document sheet 
receive operation to be described later is decompression 
coded by the decoder (DEC) 6104 of the read/Write codec 
device 610 and developed into the internal RAM 6102 as the 
image data. The developed image data is outputted from the 
recorder (PRN) 6105 in the form of serial data. The output 
image data is corrected and image-converted by the record 
image processing circuit (CUTE) 614 and printed out on the 
record sheet by the laser beam printer (LBP) 615 under 
control of the printer control circuit (LCNT) 619. The record 
sheet having the image data recorded thereon is sorted by the 
type of image and the siZe and ejected to the output image 
stacker (SORTER) 609. 

[0081] The printer control circuit 619 is provided With 
various types of sensors for detecting an abnormal state 
during the recording by the laser beam printer 615, an 
abnormal state of the ejection of the output image stacker 
609 and the number of record sheets present during the 
record transport, so that the jamming of the record sheet, the 
lack of the ink and the abnormal state in the laser beam 
printer 615 may be read by the central processing unit (CPU) 
601 as the status. 

[0082] A transmission operation is noW explained. The 
image data stored in the image memory 606 by the document 
sheet read operation described above is decompression 
coded by the decoder (DEC) 6164 of the communication 
codec device (C-CODEC) 616 and developed into the buffer 
of the transmission/reception buffer (RAM) 605 as the 
image data. The developed image data is reduced by the 
central processing unit 601 as required and then again 
developed into the buffer. Then, the image data developed in 
the buffer is coded by the encoder (ENC) 6163 of the 
communication codec device 616 as the transmission image 
data and transferred to the transmission buffer of the trans 
mission/reception buffer 605. The transmission data trans 
ferred to the transmission buffer is modulated by the modem 
(MODEM) 617 and sent out on the line 620 through the 
netWork control unit (NCU) 618 byte by byte. 

[0083] A document sheet receive operation is noW 
explained. The received data on the line 620 is applied to the 
modem 617 through the netWork control unit 618 and 
demodulated, and it is transferred to the reception buffer of 
the transmission/reception buffer 605 byte by byte. The 
received data transferred to the reception buffer is decom 
pression-coded by the decoder 6164 of the communication 
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codec device 616, image error-checked and developed into 
the internal RAM (CODEC BUF) 6162 as the image data. 
The developed image data is compression-coded by the 
encoder 6163 of the internal RAM 6162 and it is stored in 
the image memory 606, and the image management infor 
mation relating to the received data is stored in the RAM 
603. 

[0084] Referring to a flow chart shoWn in FIG. 7, a control 
operation for the combination transmission function is 
explained. First, the operator depresses the keys (KEY) 608 
to conduct various commands and settings. When the per 
mission of the combination of pages during the transmission 
and the number of pages of the document sheets to be 
combined into one page of transmission image are preset, 
the contents of the preset are stored in the RAM 603. Since 
the central processing unit 601 detects the input data from 
the keys 608 and displays it on the display (LCD) 607, the 
operator may con?rm the contents of setting by the display. 

[0085] In the control of the combination transmission 
function, a management task for the combination transmis 
sion not shoWn as Well as a read task and a transmission task 
are parallelly operating on the central processing unit 601, 
and the read task stores the image data in the image memory 
606 until the document sheet to be read by the contact sensor 
613 is exhausted or the image memory 606 becomes full. 
When the image data to be transmitted is delivered to the 
transmission task, it transmits the image data in accordance 
With the communication protocol and erases the transmitted 
image data from the image memory 606 each time the 
transmission of one page of image data on the communica 
tion protocol is completed. 

[0086] In a step 7201 shoWn in FIG. 7, the combination 
transmission management task determines Whether the store 
operation of one page of image coded data (hereinafter 
referred to as image data) outputted from the encoder (ENC) 
6103 of the read/Write codec device 610 into the image 
memory 606 by the read task has been completed or not, and 
if the operation has not been completed, the process pro 
ceeds to a step 7202 to determine Whether the image data 
already stored in the image memory 606 is present or not. If 
the read document sheet is the ?rst page and the image data 
already stored in the image memory 606 is not present, the 
process returns to the step 7201. If the image data already 
stored is present, the process proceeds to a step 7203. In the 
step 7203, Whether the image data ready for the transmission 
is present in the image memory 606 or not is determined. If 
the image data ready for the transmission is not present, the 
process proceeds to a step 7205, and if the image data ready 
for the transmission is present, the process proceeds to a step 
7204. The image data ready for the transmission means the 
image data delivered to the transmission task and not 
transmitted yet. In the step 7204, Whether the remaining 
memory capacity in the image memory 606 is not larger than 
a predetermined value or not is determined. If it is not 
greater than the predetermined value, the process proceeds 
to a step 7205, and if it is larger than the predetermined value 
indicating a room for the memory capacity, the process 
returns to the step 7201. 

[0087] Normally, the management task repeats the steps 
7201, 7202, 7203, 7204 and 7201 and Waits for the comple 
tion of the storing of the image data into the image memory 
606 by the read task. HoWever, if the remaining capacity of 
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the image memory 606 decreases in the step 7204 during the 
Waiting of the completion of the storing of the image data 
and the image memory may become full, the process eXits 
the step 7205 and delivers the image data heretofore stored 
in the image memory 606 to the transmission task read page 
by read page so that it is directly transmitted to the trans 
mission destination station, and the image data in the image 
memory 606 for Which the transmission has been completed 
is erased. 

[0088] On the other hand, in the step 7201, if it is 
determined that one page of image data has been stored in 
the image memory 606, the management task proceeds to a 
step 7207 to calculate a total number of lines in the sub-scan 
direction of the image data stored in the image memory 606. 
In a step 7208, Whether the calculated number of lines is not 
smaller than a predetermined value (an appropriate value not 
larger than the number of sub-scan lines of one page of 
image data of the predetermined siZe cut sheet) or not is 
determined. (If the receiving station record sheet is declared 
as the A4 Width by the protocol signal, the sub-scan length 
of one page is the A4 siZe sub-scan length.) 

[0089] If the number of lines is smaller than the predeter 
mined value, the image data stored in the image memory 606 
and the read image data of the neXt page may be combined 
for transmission and the process proceeds to a step 7203. In 
the step 7203, Whether other image data ready for transmis 
sion is present in the image memory 606 or not is deter 
mined, and if it is not present, the image data to be 
transmitted is not present and the process proceeds to a step 
7205 Without Waiting for the storage of the neXt page of 
image data into the image memory 606 and the image data 
stored in the image memory 606 is delivered to the trans 
mission task. The transmission task transmits the delivered 
image data to the transmission destination apparatus as 
described in the transmission operation, and erases the 
image data for Which the transmission has been completed 
from the image memory 606. 

[0090] On the other hand, in the step 7203, if it is 
determined that other image data ready for transmission is 
present in the image memory 606, the management task 
Waits for the completion of the storing of the neXt page of 
image data into the image memory 606 by the read task, and 
during the Waiting, it eXamines the available memory capac 
ity (remaining memory capacity) of the image memory 606 
in a step 7204, and if the remaining capacity is not larger 
than the predetermined value, it is determined that the room 
for the memory capacity of the image memory 606 is lost 
and the memory may become full, and the process proceeds 
to a step 7205 to deliver the image data stored in the image 
memory 606 to the transmission task a read page of the read 
task at a time Without Waiting for the storing of the neXt page 
of image data to the image memory 606 so that the image 
data is immediately transmitted page by page and that image 
data is erased from the image memory 606. Then, in a step 
7206, the management task determines Whether the last page 
of the document sheet to be transmitted has been stored in 
the image memory 606 by the read task or not, and if the 
image data being read is present, the process returns to the 
step 7201, and if the last page is stored, the overall process 
is terminated. On the other hand, in the step 7204, if it is 
determined that the remaining capacity of the image 
memory 606 is larger than the predetermined value, the 
management task returns to the step 7201 and shifts to a step 
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to Wait for the storing of the neXt page of image data into the 
image memory 606 by the read task. 

[0091] When the process comprising the steps 7201, 7207, 
7208, 7203, 7204 and 7201 is repeated a plurality of times, 
the read image data having short sub-scan length of a 
plurality of pages (equal to the number of times of repeti 
tions of the above series of steps) are serially stored in the 
image memory 606 until a total number of lines in the 
sub-scan direction of the image data reaches the predeter 
mined value. Then, in a step 7208, When it is determined that 
the total number of lines of the image data in the image 
memory 606 is not smaller than the predetermined value, the 
process proceeds to a step 7205 and the management task 
delivers the plurality of pages of image data serially stored 
in the image memory 606 to the transmission task as one 
page of image data. The transmission task transmits the one 
page of image data to the transmission destination station as 
one page of image data on the transmission protocol to 
conduct the combination transmission of the read image data 
having the short sub-scan length. 

[0092] HoWever, When the sub-scan line of the one page of 
read image data stored in the image memory 606 by the read 
task is not smaller than the predetermined value for one 
page, the process comprising the steps 7201, 7207, 7208, 
7203, 7204 and 7201 is not conducted but the process exits 
the step 7208 directly to the step 7205 so that the transmis 
sion task conducts the normal transmission of transmitting 
the one page of image data delivered from the management 
task to the destination station as one page of image data on 
the communication protocol. 

[0093] When the management task conducts the above 
steps 7201, 7207, 7208, 7203, 7204 and 7201 once to store 
the one page of read image data having the short sub-scan 
length into the image memory 606 and then conducts the 
process comprising the steps 7201, 7207, 7208, 7203 and 
7204 and the remaining capacity of the image memory 606 
becomes smaller than the predetermined value in the step 
7204 and process exits to the step 7205, the management 
task immediately reads the one page of image data of the 
image memory 606 and delivers it to the transmission task 
so that the transmission task immediately transmits the 
delivered image data to the destination station. As a result, 
the combination transmission is canceled and the image data 
having the short sub-scan length Which has been transmitted 
is quickly erased and the full state of the image memory 606 
is prevented. 

[0094] When the management task conducts the process 
comprising the steps 7201, 7207, 7208, 7203, 7204 and 7201 
tWice or more to serially store tWo or more pages of image 
data having the short sub-scan length into the image memory 
606 and then conducts the process comprising the steps of 
7201, 7207, 7208, 7203 and 7204 and the remaining capac 
ity of the image memory 606 becomes smaller than the 
predetermined value in the step 7204 and eXits to the step 
7205, the management task reads the tWo or more pages of 
image data stored in the image memory 606 one read page 
at a time by the read task and delivers it to the transmission 
task page by page. Since the transmission task immediately 
transmits the delivered image data to the destination station 
page by page on the communication protocol, the combina 
tion transmission is again canceled and the tWo or more 
pages of image data having the short sub-scan length Which 
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have been transmitted are quickly erased so that the full state 
of the image memory 606 is prevented. 

[0095] In accordance With the present invention, the 
remaining memory capacity of the image memory 606 is 
examined, and if the remaining capacity is larger than the 
predetermined value, namely, if the memory capacity of the 
image memory 606 has a room, the combination transmis 
sion is conducted to combine a plurality of pages of image 
data of the transmission document sheet having the short 
sub-scan length into one page of image data for transmission 
to the destination station so that the communication time 
may be shortened. When the remaining memory capacity of 
the image memory 606 is not larger than the predetermined 
value, namely if the memory capacity of the image memory 
has no room, the combination transmission described above 
is not conducted and the image data stored in the image 
memory 606 is immediately read page by page for trans 
mission page by page, and the transmitted image data is 
quickly erased from the image memory 606 so that the full 
state of the image memory 606 and the transmission disable 
are avoided and the reliability of the memory transmission 
is improved. When the transmission destination apparatus 
uses the cut sheets, the blank may be eliminated from the 
received document sheet by the combination transmission 
and the Waste of the received document sheet is prevented. 

[0096] [Fourth Embodiment] 
[0097] A fourth embodiment of the present invention is 
noW explained. In the present embodiment, only the opera 
tion of the management task When the remaining capacity of 
the image memory is small is different from that of the 
previous embodiment and the con?guration of the apparatus 
is identical to that of the previous embodiment and the How 
of the combination transmission of the management task is 
substantially same. Accordingly, reference is made to the 
block diagram of FIG. 6 and the How chart of FIG. 7 in the 
folloWing description. In the present embodiment, the man 
agement task repeats the process comprising the steps of 
7201, 7207, 7208, 7203, 7204 and 7201 a plurality of times 
to store serially a plurality of pages of read image data 
having the short sub-scan length into the image memory 606 
until a total number of lines in the sub-scan direction of the 
image data reaches the predetermined value. Then, in the 
step 7208, if it is determined that the total number of lines 
of the image data in the image memory 606 is not smaller 
than the predetermined value, the process proceeds to the 
step 7205 and the management task of the present embodi 
ment delivers the image data serially stored in the image 
memory 606 to the transmission task as one page of image 
data and combines the plurality of read image data having 
the short sub-scan length into one page for transmission. 

[0098] When the management task of the present embodi 
ment serially stores tWo or more pages of read image data 
having the short sub-scan length into the image memory 606 
and the remaining capacity of the image memory 606 
becomes smaller than the predetermined value in the step 
7204 and the process eXits to the step 7205, the management 
task of the present embodiment reads the tWo or more pages 
of image data stored in the image memory 606 as one page 
of image data unlike the third embodiment, and delivers it 
into the transmission task. Thus, the transmission task 
conducts the combination transmission of the delivered 
image data to the transmission destination apparatus as one 
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page of image data on the communication protocol and then 
erases transmitted image data from the image memory 606. 

[0099] In accordance With the present embodiment, When 
the remaining capacity becomes smaller than the predeter 
mined value during the combination transmission process, 
the combination transmission process is canceled on the Way 
and the image data stored in the image memory 606 is 
transmitted Without Waiting for the storing of the neXt page 
of read document sheet into the image memory 606. When 
the image data having the short sub-scan length stored in the 
image memory 606 is for tWo or more pages, the manage 
ment task of the present embodiment delivers the tWo or 
more pages of image data to the transmission task as one 
page of image data and conducts the combination transmis 
sion to the destination apparatus as one page of image data 
on the communication protocol. Thus, the transmission 
process rate of the image data in the image memory is higher 
than that of the previous embodiment and the image data 
may be erased from the image memory 606 more quickly 
and the possibility of the full state of the image memory 606 
is more securely prevented. Other con?guration and opera 
tion are identical to those of the third embodiment and the 
same effects are offered by the present embodiment. 

[0100] In accordance With the third and fourth embodi 
ments, a plurality of pages of image data are stored in the 
memory means and the plurality of pages of image data are 
combined for transmission to shorten the communication 
time. Further, When the available remaining capacity of the 
memory means becomes smaller than the predetermined 
value, the image data already stored in the memory means 
is transmitted to the destination apparatus and the transmit 
ted image data is erased from the memory means so that the 
full state of the memory means and the transmission disable 
are minimiZed. 

What is claimed is: 

1. A communication apparatus comprising: 

?rst recognition means for recogniZing the number of 
input lines and an input resolution of each page of a 
plurality of pages of image data inputted by image 
input means; 

second recognition means for recogniZing the number of 
available lines for recording per page at a transmission 
destination terminal When the plurality of pages of 
image data inputted by said image input means are 
transmitted; and 

transmission control means for combining a plurality of 
continuous pages of image data into one page of image 
data for transmission Within a range in Which the 
number of input lines recogniZed by said ?rst recog 
nition means does not eXceed the number of available 
lines for recording recogniZed by said second recogni 
tion means When the input resolutions of the plurality 
of continuous pages of image data recogniZed by said 
?rst recognition means are equal, and transmitting the 
plurality of pages of image data Without combining the 
image data When the input resolutions are different 
among the pages. 
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2. A communication apparatus comprising: 

?rst recognition means for recognizing the number of 
input lines and an input resolution for each page of a 
plurality of pages of image data inputted by image 
input means; 

second recognition means for recogniZing the number of 
available lines for recording per page at a transmission 
destination terminal When the plurality of pages of 
image data inputted by said image input means are 
transmitted; and 

transmission control means for, When a plurality of con 
tinuous pages of image data into one page of image data 
are combined for transmission Within a range in Which 
the number of input lines recogniZed by said ?rst 
recognition means does not exceed the number of 
available lines for recording recogniZed by said second 
recognition means, declaring a highest one of the input 
resolutions of a plurality of pages of image data to be 
combined recogniZed by said ?rst recognition means as 
a transmission resolution When the input resolutions are 
different, and converting the image data having loWer 
input resolutions than the transmission resolution to the 
transmission resolution for transmission. 

3. A communication apparatus according to claim 2 
Wherein said communication control means repeatedly 
transmits the image data of each line by the number of times 
corresponding to a difference betWeen the input resolution 
and the transmission resolution during said conversion pro 
cess. 

4. A communication apparatus according to claim 2 
Wherein said transmission control means conducts smooth 
ing correction When the image data of each line is serially 
transmitted. 

5. A communication apparatus according to claim 1 or 2 
Wherein said transmission control means combines tWo 
continuous pages of image data into one page of image data 
for transmission Within a range in Which the number of input 
lines recogniZed by said ?rst recognition mean does not 
eXceed the number of available lines for recording recog 
niZed by said second recognition means. 

6. A communication apparatus according to claim 1 or 2 
Wherein said transmission control means combines three or 
more continuous pages of image data into one page of image 
data for transmission Within a range in Which the number of 
input lines recogniZed by said ?rst recognition means does 
not eXceed the number of available lines for recording 
recogniZed by said second recognition means. 

7. A communication apparatus according to claim 1 or 2 
Wherein said second recognition means recogniZes the num 
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ber of available lens for recording per page of the transmis 
sion destination terminal in accordance With a standard DIS 
signal de?ned by the ITU-T Recommendation. 

8. A communication apparatus according to claim 1 or 2 
Wherein said second recognition means recogniZes the num 
ber of available lens for recording per page of the transmis 
sion destination terminal in accordance With a non-standard 
NSF signal de?ned by the ITU-T Recommendation. 

9. A communication apparatus according to claim 1 or 2 
Wherein said image input means comprises image read 
means such as a CCD scanner. 

10. A communication apparatus according to claim or 2 
Wherein communication apparatus is a facsimile apparatus. 

11. A facsimile apparatus comprising: 

read means for reading a document sheet page by page to 
acquire image data: 

memory means for storing the image data read by said 
read means page by page; 

transmission means for combining a plurality of pages of 
image data stored in said memory means into one page 
of image data for transmission to a destination appa 
ratus by said transmission means; 

erase means for erasing the image data for Which the 
transmission by said transmission means has been 
completed from said memory means; 

monitor means for monitoring a remaining memory 
capacity of said memory means; and 

control means for inhibiting the combination transmission 
by said transmission means When it is detected by said 
monitor means that the remaining memory capacity is 
not larger than a predetermined value and transmitting 
the image data already stored in said memory means. 

12. A facsimile apparatus according to claim 11 Wherein 
said control means controls said transmission means to 
transmit the plurality of pages of image data already stored 
in said memory means read page by read page Without 
combining the image data When it is detected that the 
remaining memory capacity is not larger than the predeter 
mined value. 

13. A facsimile apparatus according to claim 11 Wherein 
said control means controls to combine the plurality of pages 
of image data already stored in said memory means into one 
page of data for transmission by said transmission means 
When it is detected that the remaining memory capacity is 
not larger than the predetermined value. 


