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DESCRIPTION
Color Facsimile Apparatus
Technical Field
The present'invention relates to a color facsimile
apparatus fof transmitting image data obtained by color

reading a color original paper after being color encoding

'aﬁd for color printing received data.

Backgrouﬁd of Art

The provisions of color facsimile apparatus are
present under ITU-T Recommendation 81. The color fac-
simile apparatus’ is proceeding toward practical
utilization in accordance with the provisions.

In color image data, which the color facsimile

apparatus processes, a'size of a data item is generally

llarge. This causes problems, e.g., a memory for storing

data is liable to overflow, a large amount of time is

required to perform data receiving and transmitting and =

printing .and outputting, a large quantity of color printing
material (ink) consumed is needed, etc.
The following will specifically explain the troubles
caused by the above problens.
| First, there is an ink jet printing method as a méthod
forprintingreceiveddatain1ﬁuacolorfacsimileapparatus.
This method is used in an ink jet printer, and ink of the
reépective colors of C (Cyan), M (Magenta), Y (Yellow) and
K (Black) in an ink tank is discharged onto a printing paper

to perform the printing. Normally, ink of the respective
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colors of C (Cyan), M (Magenté), Y (Yellow) is uniformly
prepared. | |

However, receiving and transmitting color data is nqt
uniformly prepared in its color. As aresult, inmany cases,
any one of color ink is first used up in the facsimile
apparatus. Since the color original paper has a large
amount of data, ink is easily used up, and the normal color
printing cannot be performed when the abseﬁce of ink
occurs.

Unlike the ink djet printer, in the facsimile
apparatus, an operator on a transmitting side cannot know
the remaining quantity of ink. Due to this, in some cases,
ink is used up during the receiving and transmitting, or
ink is already used_up before the étarf of réceiving énd
transmitting. In this case, eveﬁ if the absence of ink
occurs in the receiver, a sender often takes it for granted
that the transmission is normally received only if the
transmissionnormallyended.Thiscausestroubleérelating
to the completion of transmission and that of reception.

The followiﬁg methods are preseht in order to take
measurements against the case in which the absence of ink
occurs in the facsimile apparatus.

First, there is prior art disclosed in, for example,
un-examnined Japanese Patent Publication NO.7-46417.
According to this prior art, if any one of color ink is
absent, the printing is performed using another color ink.

However, it 1is originally unfavorable that the
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priﬁting'is‘péfformedlasing another color ink. In the case
of the facsimile apparatus, even if the receiver receives
a printing paper of a color different from the transmitted
original paper, there is a possibility that the receiver
will not notice the reception. Inviewof this point, there
is prepared an economy'mode in which thé consumption of
color ink is low in the ink jet printer. The economy mode
is that the amount of discharging ink as a whole is reduced
as the operator confifms the content of the original paper,
with the result that time elapsing before the absence of
ink can be prolonged.

However, the facsimile apparatus. cannot print and

‘output received data while the operator on t;he receiving

side is conforming rec'eived data before tlh-e pr'inting and
outputting data. As a result, it is difficult to change
the mode to the economy mode in accoz_tdance with the content
of the received content.

Next, there is a meth;)d using a receiving memory.
More specifically, according to this method, when the
absence of ink occurs,  the printing 'and outputting of the
received data is prohibited and all received data is stored
in the receiving memory. Then, stored data is output after
feplenishing the ink tank with ink.

However, since there is a limitation in the memory -
capacity, thé memory for storing received data overflows, |
so-that received data may be lost. Particularly, when

received data is color data whose size is large, the
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overflow is liable to occur.

In order to deal with this problem, there is prior
art disclosed in, for example, Japanese un-examined Ja-
paneée Patent Publicétion NO.8-79543. According to this
prior art, when the remaining quantity of the memory
capacity for storing received data is below a fixed value,
color data already stored is'converted to monochromatic
data to be printed and output and the color data stored
in the memory is erased; Thereby, a memory space area is
reserved. However, according to this method, though the
overflqw of the memory can be avoided, there is a
disadvantage in which whether the received data is color
data or monochromatic data cannot be determined.

Seéondly, the éolor facsimile apparatus'haVe conme
into wide use gradually. However, most of the facsimile-
apparatus, which are put on the market, are ones that
receive and ltransmit the monochromatic images. An
oper-ator of the color facsimile apparatus must perform the

communication on the assumption of the following two cases.

Specifically, one is that the receiver is the facsimile

apparatus having a function of réceiving color images and
the other is that the receiﬁer is the facsimile apparatus
having a function of receiving only the monochromatic image.
Consequently, the operation becomes complicated. In other
words, whether the receiver corresponds to the former case
or the latter case is clarified by exchanging a capability

notice in the communication procedure after a call is
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established. For this reason, the operator cannot know the
function of the receiver at time of reading and storing
original paper, which 1is before the start of the
communication procedure. Therefore, in order to avoid the
occurrence of a non-communicating state, the operator must
select whether color data is color coded and stored or
monochromatically coded and stored in advance, depending
on the counterpart.

Thirdly, there is a case in which color data and
monochromatic data are mixed in one communication. If
color data and monochromatic- data are separately
transmitted, the transmission operation becomes further
complicated, and the entire transmission'prdcess amounts
to a considerable long period of time. Iﬁ order to deal
with this problem, there is prior art disclosed in, for
example, un-examined Japanese'Patent Publication NO.7-
283951. According to this prior art; whether the original
paper is color or monochromatic is determined after reading
the original paper for transmission. Then, an.encoding
process is executed in accordance with the result of the
determination. According to this technique, the opera-
tor’s load can be somewhat reduced. However, since the
determination process is performed after scanning the

original paper, and the encoding process is further

_executed, a large amount of time is required when the

transmission process is executed.

Disclosure of Invention
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The present invention is provided to solve the
above-mentioned conventional pfoblems of the color fac-
simile apparatus and to improve the operability of the
color facsimile apparatus as a whole.

More specifically, an object of the present inventioh
is to provide a color facsimile apparatus, which reduces
an amount of ink consumption to prevent an absence of ink.

Another object of the present invention is to provide
a color facsimile apparatus being capable of obtaining
excellent received data even if an absence of ink occurs.
More specifically, even if the absence of ink occurs and
data is printed and output with ink of a different color,
whether transmitting original  data 1is color or
monochromatic can be determined.

Further another object of the present invention is
to provide a color facsimile apparatus being capable of
transmitting data to either one of the color facsimile
apparatus and the monochromatic facsimile apparatﬁs by a
simple operation and-for a short period of time.

The above object can be attained by the color fac-
simile apparatus comprising communication result report
generating means for synthesizing a part of unsent image
data with communication result data of the communication
so as to be output, and data converting means for converting
the part of the color image data to monochromatic image
data so as to generate image data to be synthesized with

the transmission result report when the unsent image data
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is color image data.

In this case, it 1is preferable that the data
converting means extract only G component data as a part
of BGB component data of color image data so as to be
converted to mdnochromatic data.

According to the above-mentioned structure, when the
transmission of color image data is not normally ended,
the communication report ié converted to monochromatic
data to be output, so that the amount of color printing
material consumed can be reduced. This results in a large
effect on particularly the reduction of the quantity of
the ink consumption.in the apparatus using color ink for
printing. Moreover, since the output is performed with

monochromatic data, data can be'printed and output for a

. short period time as compared with the case of outputting

- color data. Therefore, time when the communication.result_

report output process occupies a printing section can be
reduced to the'maximum, and this operation improves an
efficiency of using the apparatus.

. Also, the above—meﬁtioned object can be attained by
the color fatsimile apparatus comprising a memory for

storing received color image data sequentially, printing

means for reading color image data from the memory and

printing the color image data with printing material of
a plurality of colors, and controllingmeans for converting
the color image data to image data of-a single color to

be printed by the printing means when any one of the
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printing material is used up and for displaying data,
showing that the received image data has been color image
data, on a printing paper.

In this case, when the reﬁaining quantity of the
memory capacity is below a fixed wvalue, the color image
data may be converted to image data of a single color to
be printed. Also, data, showing that the received image
data has been color image data, may be displayed on a
printing paper other than a page on which image data is
printed.

Moreover, controlling means can avoid the overflow
of the memory by erasing the color image data stored iﬁ
the meﬁory after the colbr image data is converted to the
image data of a'single colbr and printed by printing means.

By receiving an operator’s instruction before the
remaining quantity of the memory capacity is below the
fixed value, the color image data stored in the memory may
be converted to the image data of the single color to be
printed by printing means. In this case, it is unnecessary
to display data, showing that the received image data has
been color image data. The operator, who instructs the
data printing and outputting, knows that the image stored
in the memory is the color image.

According to the above-mentioned structure, even if

the absence of the printing material occurs, the printing

and outputting can be performed without losing the received

data. Aléo, the outline data of original image data can
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be obtained with a simple structure. Moreover, by adding
a comment showing conversion data to monochromatic data,
the receiver can understand that the original has been
color data.

Further, the above-menfioned object can be attained
by the color facsimile apparatus comprising a memory for
storing mixedlimage data having both.color image data and
monochromatic image data;l determination means for
determining the presence of a color printing capability
of a transmission counterpart in the course of the
communication procedure; read controlling means for

reading all mixed image data from the memory when the

determination means determines that the transmission

counterpart has the color.printing Capability and for
reading only the monochromatic image data When the
determination means determihes that the transmission
counterpart has no color printing capability; and
transmitting means for transmitting image data read by the
read controlling means to the transmission countérpart.

In this case, the transmitting means has multi

destination transmission control means so that either of

.color/monochromatic data may be selectively transmitted,

depending on the receiving capability of the communication
counterpart.

The mixed image data may be mixed image data of each
page or mixed image data of a row unit in one page.

According the above-mentioned structure, the normal
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color tr'ansmis.sion can be performed to the counterpart that
is capable of color printing, and only the monochromatic
portion of the original papef can be transmitted to the
counterpart that is not capable of color printing.
Therefore, according to the latter, the minimum amount of
image data can be tfansmitted.

Moreover, the above-mentioned object can be attained
by the color facsimile apparatus comprising designating
means for designating either a color transmission or a
monochromatic transmission; storing means for encoding
image data obtained by reading an original paper by either
a color encoding method or a monochromatic encoding method
in accordance with the designation of the designating
means; determination means for determining whether the
image data obtained by reading the original paper is color
image data or monochromatic data; and transmission con-
trolling means for decoding the imége data once eﬁcoded
by the color encoding method and stored in the storing means

so as to be encoded again by the monochromatic encoding

~method, thereafter being transmitted when the color

transmission is designated by the designating means and
the image data is determinedl to be monochromatic image data
by the determination means.

In this case, the determination on whether image data
is coi_or data not may be performed by imparting an
identifier to either data in advance.

After- the image data encoding process for one page
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or the whole pageS by encoding means 1is ended, the
transmission controiling means may execute a decoding
process of image data and a re-encoding process thereof.

According to the above-mentioned structure, when
transmitting data is color data, the transmission.pfocess
can be completed for the shortest period of time.

Also, the above-mentioned object can be attained by
the color facsimile épparatus comprising determination
means for determining a color printing'éapability of a
communication counterpart in. the course of the
communication procedure; color selection means for ex-
tracting only the color component, having the highest
composition ratio occupying in'the entire image data, from
RGB_componenfs obtained.by réading a color original paper
when the determination meéns détermines that the printing
capability of the communication counterpart is that only
the color printing with a specific single_cdlor'can be
performed; and transmittiﬁg means for encoding color
component data extracted by the color selection means so
as to be sent. |

According.to the above-mentioned strﬁcture, the
operator on the transmission side can perform the color
transmission without being conscious of the capability of -
the receiver, and the dperator on the receiving side can
receive the color data though it is pseudo—colof.
Brief Description of Drawings

FIG. 1 is a block diagram of a color facsimile
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apparatus according to the present invention;

FIG. 2 is a flow chart showing the generation
procedure of a communication result report of the color
facsimile apparatus of a first embodiment of the present
invention;

FIG. 3 is a flow chart showing a printing and
outputting operation of receiving data when the absence
of color printing material occurs acdording to a color
facsimile apparatus of a second embodiment of the present
invention;

FIG. 4 is a flow chart showing a transmitting
operation when the transmission is performed from a color
facsimile apparatus of a third embodiment of the présent
invention to_fhe 6ther facsiﬁile apparatus;

"FIG. 5 is a flow chart showing an operation when an
original papér'in.which color/monochromatic image data is
mixed ismulti destination transmitted according to a color
facsimile .apparatus of a fourth embodimant of the present-
invention;

FIG.- 6 is a flow chart showing a transmitting
oparation of color image data or monochromatic image data
according to a fifth embodiment of the present invention;

FIG. 7 is a flow chart showing a transmitting
operation when the transmission is performed from a color
facsimile apparatus of.a sixth embodiment of the present
invention to the other facsimile apparatus;

FIG. 8 is a flow chart showing a color selection
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determination process according to the sixth embodiment;
and |

FIG. 9 is a flow chart showing a color selection
determination process according to the sixth embodiment.
Best Mode for Carrying out the Invention |

The following will describe the embodiments of the
color facsimile apparatus of the present invention with
reference to the accompanying drawings.

FIG. 1 is a block diagram showing the outline
structure of the color facsimile apparatus of the present
invention. The outline structure of the color facsinile
apparatus can be explained as follows:

A color optical system 101 comprises a color reading
section for coior sepérating a color original paper into
RGB components and a monochromatic readihg section for
reading the original paper with general binary data of
black and white, Then, the color optical system 101
outputs data each A/D converted to an image processing
section 102.

Theimageprocessingsection102controlsanencoding
and decoding sectionllO3 and a color converting section
106 (both described lafer), and executes various image
processes. The encoding and decoding section 103
comprises a color encoding and decoding séction 104 for
ekecuting the encodiné ahd decoding of color data such as

JPEG, etc. and a monochromatic encoding and decoding

_ section 105 for encoding and decoding black and white
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binary data such as MR, MMR, etc.

The color converting section 106 is means for con-

verting a color space between a reading system and a

printing system. The color converting section 106 com-
prises a RGB/CIELab converting section 107 for executing
a mutual color space conversion between the GRB components
and CIELab and a CIELab/MCYK converting section 108 for
executing a mutual color space conversion between CIELab
and CMYK components. Further, the CIELab/MCYK converting
section 108 executes a process in which all CMY signal
components obtained by converting a specific color
component are synthesized to be converted to a K component_
(to be describéd later) in addition to the normal data
conversion between CIELab and the CMYK components. It is
noted that CIELab is one ‘of the standard color spaces
expressed by lightness and chromaticity, which is defined
by CIE (Commission Internationalé de 1l'Eclairage
(International Commission on Illumination)).

A color memory 109 and a monochromatic memory 110 are
used as a work memor-.y wheﬁ data is operated-by the encoding
and decéding section 103 and the color converting section
106.

A image memory 111 is one that stores read data or
received data in a data encoding state, and color data is
encoded by JPEG, etc. in the color encoding and decoding
section 104, and monochromatic data is encoded by MMR, etc.

in the monochromatic encoding and decoding section 105.
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A printing memory 112 is one that stores printing data in
a state in which encoded data is decoded. In a printing
control section 113, a pripting head 114 prints data stored
in the printing memory 112. The printing head 114 is formed
of, for example, printing heads for four colors CMYK like
an ink jet printing head, and a remaining quantity of
printing material of each head is monitored by a sensor
115 for a remaining quantity.

A ROM 116 stores control programs of wvarious
operations corresponding to the flow chart to be described
later. ARAM 117 is a work memory. A line control section
118 for'data receiving and transmitting from/to an outer
terminal and a control panel 119 for designating various
operations are provided.' Then, a CPU.120 éontrols the
entire apparatus. | | , N

The following will specificélly explain eaéh
6peration of the abo§é¥structured color facsimile
apparatds with reférence.to the flow charts.

(First Embodiment)

The color facsimile apparatus of the present
invention outputs a communication result report of a case
in which the transmission of the color original paper is
not performed. The oﬁtput-operation will be explained
along the fiow chart shown by FIG. 2.

The communication result report is generated.by a
communication management section (not shown) every time

when the receiving and transmitting are performed, and
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printed in a part of the image memory 111 in a code form.
If the transmission procedure is not normally performed,
it is determined that a transmission error is generated
{(ST201). Then, transmission result data including a
transmission result, a transmission NO, a destination
address.ID, transmission start time, and a transmission
mode is transferred to the RAM 117 from the image memory
111 (sT202).

Next, it is determined whether or not image data
corresponding to the communication is color data (ST203).
The determination is performed by the known method in which
a vector value of CIELab coordinate data of the image data
is determined.

If the iﬁlage data of the communication error is color,

~image data stored in the image memory 111 is decoded by

'the color encoding and decoding section 104 under the

control of the image process section 102 (ST204). The
decoded data is once decoded to the color memory 109,.and
then converted to RGB data by the RGB/CIELab converting
section 107 (ST205). Further, among the RGB data, R and
B components are set as zero outputs, and only daté of G
component is extracted therefrom (ST206) . Binary
conversion of multivalued G component data is performed
at a predetermined slice level (ST207), the binary data
is converted to K (black) data by the image process section
102 (ST208), and temporarily stored'in the monochromatic

memory 110. Only the G component having the highest’
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density cén.be extracted as component data from color data
by the conversion process.

Further, the K component data is transferred to the
RAM 117 (ST209), and synthesized with the previous
transmission result data so that the transmission result
report is generated (ST210). The synthesized data is
transfefred to the printing memory 112 and read out
sequentially, and printed by the printing head for black
114 under the.controi the pripting control séction 113.

On the 'other hand, If the image data of the
communication error is color, under the control of the
image process section 102, image data stored in the image
memory 111 is decoded by the monochromatic encoding and
decoding section 105 (ST212), and transferred to the
printing memory 112 (ST213). Thereafter, transferreddata
is read out sequentially, and printed by the printing head
for black 114 in the printing control section 113 (sT211).

According to the above-mentioned structure, if the
transmission of color image data is not normally ended,
the communication result report ~is converted to
monochromatic data to be output. As a result, the amount
of color printing material consumed can be reduced. This
results in a large effect on‘particularly the reduction
of the quantity of the ink consumption in the apparatus
using color ink for printing. Moreover, since the éutput
is performéd with monochromatic data, data can be printed

and output for a Short-period time as compared with the
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case of outputting color data. Therefore, time when the
communication result report output process occupies a
printing section can be reduced to the maximum, and this
contributes an efficient use of the apparatus.
According to the first embodiment, only extraction
of the G component from color image data and the conversion
of the G component to the K component resulted in obtaining
monoéhromatic data. Thereby, pfofile data of the original
data can be obtained with the simple structure without
providing the special image process. Also, since data of
all RRB is not reproduced, an output processing speed can
be improved. The image of the transmission result report
obtained in this way is, of course, different from the
originalimagedata. However,sincea@mrson,whoconfirms
the transmission reéult report, is a possessor of the
original paper, the person does not have trouble in
confirming the identity of both the original data and the
tranémission result report. |
In the first embodiment, the G component data was
extracted.. However, the color allocation thereof is
different from that of the original paper. Therefore, if
the RGB components are compared with each other and the

color component whose composition ratio is in a fixed range

is suitably selected, the transmission result report

having a suitable profile data can be always obtained.
Further, in the first.embodiment, the black was used

in printing the communication result report. The ink to
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be used is not.always the specific color. To avoid the
situation in which the ink of the specific color is used
up- quickly, there may be modifications such as a selective
use of ink which is consumed most so as to constantly keep
the balance of the ink consumpfion of the entire ink
cartridge.

(Second embodiment)

" The color facsimile of the preseﬁt invention adds a
comment and performs the printing when thelabsence of the
printing material such as color ink occurs. The printing
output operation of the received data will be explained
along the flow chart of FIG. 3.

First of all, if there is a printing output
designation, it is dei:ermined whethler output data is color
or monochromatic (ST301). Similar to the explanation of
the first embodiment, the determination is performed based
on CIELab coordinate data of the image data.

If printing output data is color, it' is. checked
whether or not color printing material (color ink in this
case) is present (ST302);. If the absence of color ink
occurs, printing data is read from the image memory 111,
decoded by the color coding and_decoding section 104, and
once:decoded to the color memory 109 (ST303). Then, the
RGB/CIELab converting section 107 converts the decoded
data to -RGB data (ST304). Further, only G component data
is extracted from the RGB data (ST305). Binary'conversion

of mnmultivalued G componeﬁt data 1is performed at a
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predetermined slice level (ST306). Thereafter, thebinary
data is converted to K (black) data by the image process
section 102 (ST307), and temporarily stored in the
monochromatic memory 110, and then transferred to the
printing memory 112 (ST308).

Next, it is determined whether a printing output jbb
being executed is an operation by an output designation
from the control panel 119 due to the operator’s intention
or an automatic output for preventing the overflow of the
image memory 111 (ST309).

If the printing output job being executed is the
operation by the output designation from the control panel
119, page data is read from the'printing memory 112
sequentially, and printed by'the printing head for black
1i4 under the'contrpl of the printing control section 113
(ST310/ST311).

Conversely, if the printing output job is the
automatic output for preventing the overflow of the image
memory 111, printing is performed for a comment page
(ST312). Then, page data is read from the printing memory
112 sequentially, and printed by the black printing head
for black 114 under the control of the printing control
section 113 (ST313/ST313). On the comment page, a message
showing “printing and outputting data is data received as

color image data” is displayed. The comment is stored in

the ROM 116, and synthesized with received data to be output

bytheprintingmemoryllzprior1x>theprintinQandoutput.
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On the other hand, if color ink is present (ST302),
color printing is normally executed. Inother words, color
data is once decoded by the color encoding and decodiné
section 104 to be decoded to the color memory 109 (ST314).
Then, the decoded data is converted to MYK data by the
CIELab/CMYK converting section 108 (ST315), and trans-
ferred to the printing memory 112 (ST316). Thereafter,
page data is read sequentially, and printed by the printing
head 114 for color CMYK under the control of the printing
control section 113 kST317).

- If printing output data is not color, data( which is
read from the image memory 111 and decoded by the
monochromatic encoding and decoding section 105, is
transferred to the printing‘memory 112. The printing head
114 for black K prints the transfe;red data under the
control of the printing control section 113 (STBéO).

In any case, every time when page printing is ended
(ST310/ST313/ST3l7/ST320), the page data is erased from
the image memory 111. Thereby, the remaining capacity of
the image memory ‘11l is increased in a page output unit.

As mentioned above, according to the second

embodiment, even if any one of printing material is used

' up, the printing and output can be performed without losing

received data. Similartothefirstembddiment,sinceonly
the G component can be extracted from color image data so
as to output profile data, the profile daté of the original

image data can be obtained with the simple structure. The
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significance of the facsimile for receiving and
transmitting data from/t.o the remote site lies in the point
that data can be transmitted by outputting even if data
is complete data such as profile data.

Further, when the normal CMYK conversion of image
data is performed by the CIELab/CMYK converting section
108 and synthesized with each other, and printed and
outputted with black ink, the density level of the entire
image is increased. As a resulf, in many cases, thé entire
image may be block.

However, one of the RGB components is selectively
extracted, appropriate profile .data can bé obtained.

Similar to the first embodiment, the color component to

'be extracted is not limited to the G component.

Since the output image obtained in this way is
different from the original image data, a comment showing

conversion data to monochromatic data is added. In the

. second embodiment, the comment is output only in the case
of the automatic output for preventing the overflow of the

" image memory 111. The comment is not output in the case

of the output designation from the. control panel 119. The
reason is as follows:

Specifically, in the case of the output designafion
from the control panel 119, the operafor knows the presence
of received data stored in the image memor.y 111 due to the
absence of ink aﬁd designates the output, there is no need

of adding the comment.
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Also, in the second embodiment, the comment was
output'on the front page. The color data was output on

another page so that the image was output as it was since

‘the image was drawn on the entire page. It is of course

possible that the same comment data can be synthesized with
the top portions of all pages or the rear end portions to
be output.

Though the comment may be printed with black ink, the
use of color ink, which has the lowest amount of consumption,
can keep the balance of the ink_consumption of the entire
ink cartridge, including the black ink, constantly.

(Third embodiment)

The color facsimile_.apparatus of the present
invention can transmit a parf of data in performing thé
transmission to the counterpart having rno color printing
capability. ThistransmittingoperationvﬁJJ.beexplaihed
along the flow chart shown in FIG. 4.

First, in performing the transmission of the color
original paper} color data read by the optical system 101
including'a color scanner is encoded by the color encoding
and decoding section 104 under the control of the image
processing section 102. Then, the encoded data is stored
in the image memory 111, regardless of whether or not the

color facsimile apparatus on.the counterpart side has the

color printing capability (ST401).

Next, a <call 4is given to the communication

counterpart (ST402), and it is checked whether or not the
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apparatus on the counterpart side is capable of color
receiving on the communication procedure (ST403). If the
apparatus is capable of color receiving, encoded color
image data stored in the image memory 111 is sequentially
transmitted (ST404). If the apparatus is not capable of
color receiving, color image on the image memory 111 is
read for each.p:edetermined.block, and once decoded to raw

data by the color encoding and decoding section 104 so as

- to be decoded to the RAM 117 (ST405). Next, it is

determined whether each block is data including a color
image or data having only a monochromatic image (ST406).-
This determination process is performed in the same way
as the first and second embodiments. However, since color
image data is stored in the image memory 111 in the CIELab
data form, the image processing section 102 may perform
the color/monochrome determination at the data restoring
time. |

If all blocks are ones that have no monochromatic-data
(a case.in which color image data is included in all blocks),
thecommunicéthnliserrorended(ST407/ST408). Since the
apparatus on the counterpart side has no data which can
printed and output even if the receiving is performed, the
error ending .is executed. Though read color image data can
be, of course, converted to monochromatic data to be
transmitted, the error énding'is executed in the third

embodiment.

If the monochromatic block having only monochromatic
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image data 'is pfesent in transmitting image data in ST407,
the block is encoded again by the monochromatic encoding
and decoding section 105 (ST409), and transmitted from the
line control section 118 (ST410).

| Thus, there may be a case in which the transmission
of the character portion has the signlificance itself even
if the color image data portion of the original paper such
as a photograph is not transmitted. In this case, the normal
color transmission is performed to the counterpart having
the apparatus, which is capable of color printing. Then,
only the monochroinatic portion of the original paper is

transmitted to the counterpart having the apparatus, which

is not capable of color printing. As a result, the minimum

imagé data dan be transmitted. Since data deletirig image
data of the color portion is transmitted, the operator on
the transmitting side does not have to prepare anoriginal
paper in w"hich only monochromatic image data portion is
edited.

The determiﬁation process in ST406 can be performed

in a'line unit. In this case, only the monochromatic data

of transmission data of one page can be transmitted. Also,

the determination process can be performed in a page unit.
In this case, it is determined whether or not the
transmiss.ion is performed in the page unit. If the unit
when the determination is_ performed is structured to be
suitably changeable, the operator can select ﬁhe unit,

depending on the circumstances of the distribution of color



"

10

15

20

25

LEN 38 SR
[ aK
[4
1
4
LS
[ 4
1
«
<
LY

MY mevw WM

26

data in the transmitted data, so that the operability of
the apparatus can be improved.

(Fourth embodiment)

The color facsimile apparatus of the present
invention can multi destination transmission to sent the
original paper in which color/monochrome data is mixed ﬁo
aplurality of facsimile apparatus including the facsimile
appératus having no color receiving capability. The
traﬁsmitting operation will be explained along the flow
chart shown in FIG. 5. The fourth embodiment is differént
from the third embodiment in the points that whether or
not the transmission is needed is determined in the page
unit and that the multi destination transmission is
pefformed to a plurality of addresses. |

First, the CPU 120 checks whether or not there is a

~color reading designation from the control panel 119

(ST501). When there is the colpr reading designation, the
color optical system 101 reads the color reading
designation, the color encoding decoding-section 104 JPIG
encodes read data, and stores in the image memory 111
(ST502). When there is no color reading designation, the
monochromatic encoding decodihg section 105 MR enéodes
readdata,andstoresiJ1theimagememorylll(ST502). This
process is repeated until the encoding and storing of all
pages are ended. (ST504).

Next, a call is given to a first communication

counterpart (ST505). Thereafter, it is checked whether or
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not the apparatus on the counterpart side is capable of
color receiving on the communication procedure (ST506).

If the apparatus on the counterpart side is not
capable of color receiving, it is checked whether or not

there is a monochromatic page in the transmitted data by

" the dame method as the third embodiment (ST507). If there

is no inonoch‘romatic page therein, the error end is executed
since the apparatus on tﬁe éounterpart side has no data
that can be received. If there is the monochromatic page
therein, the page is selectively transmitted similar to
the third embodiment (ST508). Next, if there is the other
address to be multi destination transmitted, the process
in ST509,. the call process in ST505, and later processes
afe repeatedly exécuted. |

If the apparatus on the counterpart side is capable

" of color receiving, a mode data notice for transmitting

color data to the apparatus on the counterpart side is
executed (ST510). Thereafter, encéded data, which is
color encoded, for one page is sequentially read from the
image memory 4 and transmittea (ST511). After the end of
the data transmission for one page, it is checked whether
or not. the transmission of all pages are ended (ST512).
If there is a next page, it is checked whethér the next
page is color data or monochromatic data (ST513).

If the ﬁext page is 'cblér data, the transmission mode ,
is unchanged and the next page is transmitted. If the next

page is monochromatic data, it is regarded that. the .
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transmission mode has beeh changed, a mode data notice for
transmitting black and white binary data is executed
(ST510). Thereafter, the next page is transmitted. After
the end of the transmission of all pages, if there is the
other address to be multi dgstination transmitted (ST509) ’
the call process (ST505) é_nd later processes are repeated.

Thus, all image. data is transmitted to the facsimile
apparatus having the color receiving capability.’ On the
other hand, the monochromatic image data portion is
transmitted to the facsimile apparatus having no color
receiving capability. As a result, the operator can ex-
ecute the multi destination transmission without con-
sciousness of the capability of the apparatus on the
coﬁnterparﬁ side. |

It is assumed that the kind of the apparatus, which
is capable of color receiving and the kind of the apparatus,
which is not caﬁable of color recei#ing, are mixed as a
multi destination transmission address. Even in ‘such a
case, the transmission method for transmitting all image
data and the transmiséion method for transmitting only the
monochromatic portion can be suitably switched, dependimj
on the receiving capability of the apparatus on the
counterpart. Thereby, the multi destination transmission
can be efficiently éxecuted, and time required for the
entire multi destination transmission cah be reduced.

(Fifth embodiment) )

The color facsimile apparatus of the present
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invehtioncanrapidlytransmittheorigihalpaperofeither
one of color image data and monochromatic data. The
operation will be explained along the flow chart shown in
FIG. 6.

First, the color optical system 101 separates the
color original paper into the RGB components to be read
(ST601). The image processing section 102 determines
whether read data is color data or monochromatic data from
the color component data (ST602). If data is color, a color
flag, which shows that the page includes color data, is
set at the head of the page of a read data row (ST603).
The color/monochrome determination process and the flag
setting may be performed at any timing. However, if they
are berformed just.after reading the original papef, the
efficiency of the performance is improved.

Next, read data is converted to CIELab data by the
RGB/CIELab convei:tin_g section 107, and encoded by the color
encoding and decoding section 104 to be stored in the image
memory 111 (ST605/ST606). These operations are repeated
for each page until all pages are ended, and the image data
storage is ended (ST607/ST608). Thus, all read data is
once stored in the image memory lllias color image.

Then, the processes in which data stored in the image
memory 111 is read and transmitted are repeated. First,
stored color image data is read in order of page, and the
color flag, which is added to the head of each page, is

checked (ST609). If the color flag is detected, the page
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data is directly incorporated into a transmission dqueue
and traﬁsmitted from the line control section 118 (ST610).

If the color flag is not detected in step ST610, the
page is data having only the monochromatic data image and
the following com.rersion process is executed so that color
multivalued data is convertéd to monochromatic binary data,
thereafter the transmission process (ST610) is executed.

First, color encoded image data is read from the.image
memory 111, and decoded by the color encoding and decoding
section 104 to be decoded to th.e color memory 109 (ST61l1l).
The image processing section 102 seqﬁentially fetches -
lightneés data “L” of CIELab dafa one bit by one to
determine whether or not lightness data is a predetermined
slice “n” or ﬁlofe, théreby determining whether the bit is
black data or white data (ST613/ST614).

As a result of the determination, the bit of white
data is set to “0” (K.=O)', and the bit of black data is set
to “1” (K=1) (ST615/ST616). Then, data obtained by
executing themultivalue/binary conversion process for one
line is MR encoded by the monochromatic encoding and
decoding section 105 (ST617), and transferred and stored
to the image memory 111 (ST618).-

If the lightness data “L” is the fixed value “n” or
more, the bit is regarded as a block, and the slice l.evel
determination is suitably fixed with reference to a
standard value of psychologi.c._al measuring lightness.

In the above case, the color/monochrome conversion
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is performed by the level determination of lightness data
“L”. However, there may be used the method in which G
component data is converted to K (black) data after the
RBG conversion of CIELab data.

The above-mentioned processes are repeated until one
page is ended (ST619). At the time when one page is-ended,
color data for one page on the image memory 111 is deleted
(ST620) . Next, the transmission of the monochromatic data
of the page is executed (ST610).

The above-mentioned processes are repeated until all
pages are ended, so that the transmission operation is
completed (ST621).

Thus, in the fifth embodiment, on the precondition
that all original“pape'rs are 'coior transmitted, data was
color-read, color-encoded, and stored in the image memory.
Thereafter, it was determined whether transmitting data
was color or monochromatic. Therefore, if transmitting
data is color, the transmission process can be completed
for the shortest period time. Conversely, if transmitting
data is monochromatic, the time that elapses before the
transmission process of monochromatic data is completed
is increased. However, since the process of monochromatic
data is finished for a short period of time, it does not
take much time to perform the process of monochromatic data
in view of the entire communication time.

Whether or not the read page is colorlis easily

determined using the RGB component data just after reading
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data. On the other hand, the conversion of color data to
monochromatic data is precisely determined in the bit unit
using CIELab data. As a result, both the speedup of the
color data process and the maintenance of the
reproducibility of monochromatic data can be realized.

Also, the color/monochrome is changed based on the
detection result of the color flag, and transmission data
is incorporated into the transmission queue in the page
unit. As a result, if the transmission data is mixed data
of color/monochrome, the transmission process and the
color/monochromatic conversion process are executed in

parallel, so that the efficiency of the process can be

improved.

In thé fifth embodiment, the color flag detection
process was performed after color encoding and storage
process for all pages was completed. However, this process
can be performed for each page. In this case, the later
page transmission process and the color/monochrome
conversion process are executed at that time so as to
improve the efficiency of~the'performance. Thereby, the
transmission of the first page can be started for the
shortest period of time.

(Sixth embodiment)

The color facsimile apparatus of the present
invention can transmit color image data to the facsimile
apparatus having the color receiving function whose"

capability is less than a fixed value. The transmission
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operation will be explained along the flow chart shown in
FIG. 7. To simplify the explanation, the explanation of
the process common to the above-mentionéd processes will
be omitted.

First, it is checked whether or not the apparatus on
the counterpart side is capable of printing of mixed colors
on the communication procedure (ST701). For example,
there is the kind of apparatus, which can perform the
printiﬁg of the single color of CMYK, and which cannot
obtain an intermediate color generated by mixing these
colors of CMYK and reducing them. In the case Qheré“the
counterpart uses such a kind of apparatus, the image
processing section 102 determines whether or not a target
bit is mixed data (ST702). The determination is execﬁted
by determining the ratio of the respective components of
read RGB data;

Next, a color selection determination process for
determining the bit as any one of R, B, B is executed
(ST703). This process replaces datawith color data, which
the apparatus on the counterpart side can print, and
replaced data is encoded by the color enéoding and decoding
section 104 so as to be transmitted (ST704/ST705). If the
apparatus on the counterpart side is capéble of printing
of mixed colors on the communication procedure (ST701),
read color data is encoded by the color encoding and
deco'ding section 104 so as to be transmitted (ST706/ST705).

The color selection determination process in ST703
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will be explained along FIGS. 8 and 9.

First, it is assumed that the receiver has the

printing function of only the red. The image processing
section 102 extracts R data of RGB data read by the color
optical system 101 in the bit unit, and determines whether
or not the R component is the fixed value or more
(ST801/ST802) as shown in FIG. 8. If the R component is
the fixed value or more, the pixel is regarded as R data
“1.# On the other hand, if the R component is below the
fixed value, the pixel is regarded as no R data ™“0”
(ST803/ST8045.
It is assumed that the receiver has the printing function
of two colors of red and green. The image prqceésing
section 102 extracts R and G data of RGB data read by the
color optical system 101 in the bit unit, and determines
whether or not each of R and G components is the fixed value
or more as shown in FIG.9 (ST901/ST902/ST 903/ST904).'On-
the assumption that both components are the. fixed value
or more, either one of the colo_r components having a larger
value' is regarded as a color of - the pixel
(ST905/ST906/ST907) .

If both R and G components are below the fixed value,
the pixel is regarded as no presence of data (white)
(ST908).

The above processes are executed when the color
receiving capability of the apparatus on the counterpart

side becomes clear on the communication procedure.
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Therefore, the opérator on the transmission side can
perform the color transmission without being conscious of
the capability of the receiver, and the operator on the
receiving side can receive the color data though it is
pseudo-color.

The present invention is not limited to the
above-explained embodiments. Accbrdingly, various modi-
fications may be made without departing from the sprit or
scope of the general inventive concept as defined by the
appended claims and their equiva;ents.

Industrial Applicability

As is obvious from the above explanation, the color
fac_:simile apparatus of the present invention can be applied
to ﬁhe color.faCSimiie apparatus for transmitting iﬁage.
data obtained by color readiﬁg the color original paper
after'being color encoding and for color'printing received

data.
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1. A color facsimile apparatus comprising:

CLAIMS

communication result report generating means for

- synthesizing a part of unsent image data with communication

result data of the communication so as to be outpﬁt; and

data converting means for converting the part of
color'image data to monochroﬁatic image data so as to
generate image data to be synthesized with said
transmission result report when saié/image-data is color
image data. |

2. The color facsimile apparatus according to claim
1, wherein said data converting means selectively extracts

one of RGB component data of the color image data, converts

“the extracted single color component data, and generates

image data to be synthesized with the transmission result
report. |
3. The color facsimile apparatus according.to claim
2, wherein' said data converting 'means executes an
extraction process after converting image data stored as
CIELab data to RGB data, convérts the extracted single
color component data to_CIELab data again, converts the
CIELab data to monochromatic image data, and generates
image data to be synthesized with the transmission result
report.
4, A color facsimile apparatus comprising:
- a memory.for storing received color image data se-

quentially;
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printing means for reading said color image data from
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 the memory and color printing the color image data with

printing material of a plurality of cdlors; and

controlling means for converting said color image
data to image data of a single color to be printed by said
printing means when any one of said printing material is
used up and for displaying data, showing that received
image data has been color image data, on a printing papér.

5. Th_e color facsimile apparatus according to claim
4, wherein said controlling means has color converting
means selectively extracts one of RGB component data after
converting image data stored as CIELab data to RGB data,
converts the extracted s_ingle color component giata_to
-CIELab' datla a_gain; and converts the CIELab data to i
monochromatic image data.

6. Tnhe color facsimile apparatus according to claim
4, further cdmpri_sing:

a memory for storing received color image data se-
quentially:;

printing means for reading said color image data from
the memoi:y Iand color prin_ting the color image data with
printing material of a plurality of colors; and

controlling means for.converting said color image
data to image data of a single color to be printed by said
printing means when the remaining quantity of the capacity
of said memory is below a fixed value, and for displaying

daté,’ showing that received iﬁtage data has been color image
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7. The color facsimile apparatus according to any

38

data, on a printing paper.

6ne of claims 4 to 6, wherein said controlling means
displays data, showing that the received image data has
been color image data, on a printing paper other than a
page on which image data is printed.

8. The color facsimile apparatus according to any

one of claims 4.to 6, wherein said controlling means erases

said color image data stored in the memory after COIiverting

the color image data to the image data of the single color
to be printed by said printing means.

9. The color facsimile apparatus according to any

“one of claims 4 to 6, wherein said controlling means has

forcibly printing means for conv'erti.ng the color ima.ge data
stored in the memory to the image data of the single color
by receiving an operator’s instruction before the
remaining quantity of the memory capacity is beloﬁ the
fixed value. - ”

10. Thecolorfacsimileapparatusacdordingtocﬂaim
9, wherein said controlling means do not display data,
showing that. the received image data has been color image
data, ih the case of printing'by forcibly printing means.

11. A color facsimile apparatué comprising:

a memory for storing mixed image data having both
color image data and monochromatic image data;

determination means for determining the presence or

.absence of a color printing capability of a transmission
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counterpart in the course of the communication procedure;

read controlling means for reading all said mixed
image data from said memory when said determination means
determines that the transmission counterpart has a color
printing capability and for reading only the mo_nochromatic
image data from said memory when the determination means
determines that the transmission counterpart has no color
printing capability; and

transmitting means for transmitting_ the image data
read by said read controlling means to said transmission -
counterpart.

12. The color facsimile apparatus .according to claim
11, whorein said transmitting means has multi deotination
transmission control means for s‘equehtiai.'l.y transmitting
image data to a plurality of ‘transmission counterparts
registered in advance, and either one of
color/monochromatic data is transmitted to each of the
transmission counterpafts, depending on the receiving
capability of the transmission counterpart.

13. The color facsimiie appafatus according to claim
11, wherein said mixed image data having color image data
of a page unit and monochromatic image data of a page unit
mixed.

14. The color facsimile apparatus according to claim
11, wherein said mixed image data_ pas color image data and
monochromatic ima'ge data mixed on the same page.

- 15. A color facs’imile' apparatus comprising:

* C L M S * :
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designating means for designating either a color
transmission or a monochromatic transmission; |
storing means for 'encoding image data obtain—ed by
reading an original paper by either a color encoding method
or a monochromatic encoding method in accordance with the
designation of said de_signati_n_g méans;

determination means for determining whether said

‘image data obtained by reading the original paper is color

' image data or monochromatic data; and

transmission conti’olling_means for .decoding"_the
image data once encoded by the.cﬂolor encodincj lmethod and
stored in the storing means so és to be éncoded again by
the monochromatic encoding method, thereafter being
transmitted when the clolor'transmi'ssion' is de-s-ignated by
said designating means and said image data is determined
't,o be monochromatic image data by said determination means.

16. The.color facsimile apparatus according to ciaim
15, further comprising -data identifying means .for
determining whether or not the image data o.btained by
reading i:he original paper is color data, and for.imparting
an identifier to said image._data when said image data is
color dafa.

17. -The color facsimiie apparatus according to claim
16, wherein whether or not the identifier is needed is
determined based on RGB component data of image data, said
image data is RGB/CIELab gbnverted, thereafter said

identifier is imparted, and said image data is stored in
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said storing means in the form of CIELab component data.
18. The _apparai:us according to claim 15, wherein
said communication control means executes a decoding

process of image data and a re~-encoding process using the

‘monochromatic encoding method after the encoding process

of_.the_image data by encoding means is ended for one page
or all pages.
19. A color facsimile apparatus comprising:
determination means for determining a color printing
capability of a communication counterpart in the coursé
of the communication procedure; |
color selecﬁion means for extracting only the color

component, having the highest composition ratio occupying

in the entire image data, from RGB components obtained by

reading a color original paper. when the determination means
aetermines that the printing capability of the
communication counterpart is that only the color printing
with a specific.single color can be performed; and
transmitting ;ﬁeans for encoding color component data

extracted by the color selection means so as to be sent.



