TI TLE OF THE | NVENTI ON COLOR YNAGE TRANSM TTI NG METHOD 5 .
BACKGROUND OF THE | NVENTI ON 1. fld of the Invention The present

i nvention relates to a col or |nage ransmtting methode.@. 2 g@
facsimle nmachine for transmtting color imge data by ut|I|2|nd 856%?c
line or 10 the like. 2. Description of the Related Arts Hitherto, there
has been a nethod of transmtting a color original docunent through a
digital public line or I SDN arranged in such a nmanner that the data about
the whole 15 portion of the color original docunent is processed as color
| mage data and the data about the whole portion is thereby transmtted as
It is. However, when a full image data of a A4 (219.46nm x 297m) si zed

origi nal docunent is tranqﬁj%ggbﬁlygggﬁngﬁﬁiiﬁnhaving 64Kbps in |ine speed
in 20 the formof, for exanple, an RBG color image, it takes 739.9 seconds
(12 m nutes and 19. 09 coroRNadMAGEN TRANSMY TOING BEREOY data inmage of a line
density of 400 dpi. ~Wratr IS even worse, I1n a case of a nmultival ued data
i mge, it takes 5919.3 seconds (98 m nutes and 39.03 seconds). 2-
Therefore, a variety of color inmge data conpression nethods have been
di sd osed i'n which a co '
1. Field of the Invention
The present invention relates to a color image
transmitting methode.g. in a color facsimile machine for
transmitting color image data by utilizing a'public line or
10 fhe like. |
2. Description of the Related Arts
Hitherto, there has been a method of transmitting a
color original document through a digital public lihe or
ISDN arranged in such a manner that the data about the whole
15 portion of the color original document is'processéd as
color image data and the data about the vhole portioh is
thereby transmitted as it is. However, when a full image )
data of a A4 (219.46mm x 297mm) sized original document is
transmitted through a line having 64Kbps in line speed in
20 the form of, for example, an RBG color image, it takes
739.9 seconds (12 minutes and 19.09 seconds) in a case of a
binary data image of a_line density of 400 dpi. What is {
even worse, in a case of a multivalued data image, it takes

5919.3 seconds (98 minutes and 39.03 seconds).



tonpressed by a variety of nmethods so as to be transmtted. As the col or

i mage conpression nmethods of the type $ _ described above, there have been
a v%ector quantizing nethod in which the inage is replaced by sets of
predet erm ned patterns and an’ ADCT (Adaptive Discretie Cosi ne Transformn
which is an orthogonally conversion encodi ng nethod. However, the
above-descri bed nethod in which the 10 whol e of the original
docunment is transmitted as it is encounters a problemin terns of a
practical use since an excessively long tine is taken except for a case in

whi ch accurate i e 55vggggggdogocggofegﬁgqﬁddgy%tgghéfggg n Side so
15 - On

~as to have it stored In a storage. e ot her hand, the inage

transni ssi gletiRId¥Phdve Halehd2BciBBER EANWRESE &cdPoPeimagdess exhibits an
advant age obtainable in that the quantity of data can be significantly

reduced anddniprddsrl BCasvakiet9 bEANEhdds hsoiaBgEo Ove rassmittcaed i f
the inmage is conpressed in 20 accordance with a proper algorithm

However, pad itdle iedomdmaiei coppressbonamethodsinobditive pymeented by a
properlg'selected conpressing technol ogy when the conpression ratio is

rai sed.J Furddsnmidves] abovehethprebhaweabeensaivector dquanfeizitng meéthad an

| mge which greatly 25 changes, a snooth inage, an inage contai ning
human' s skiim whizh 4he dmagends replagedgb¥heetetef sPxedeterninediently and

patterns and an ADCT (Adaptive Discrete Cosine Transform)

( K,/ which is an orthogonally conversion encoding method.

' Howeﬁer, the above-described method in which the

10 whole ' of the original document is transmitted as
it is encounters a problem in terms of a practical use
since an excessively long time is taken except for a case in
which accurate image data is desired to be received'by the
receipt side so as to have it stored in a storage. :

15 On the other hand, the image transmission method in
which an image compression is performed exhibits an
advantage obtainable in that the quantity of data can be
significantly reduced and the time necessary to transmit
the image can be shortened if the image is compressed in

20 accordance with a proper algorithm. However, partial
ﬁissing of image information cannot be prevented by a
properly selected comp:essing technology when the ;

compression ratio is raised. Furthermore, another problem

arises in that image data about an image which greatly

25 changes, a smooth -image, an image containing human's skin
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satisfactorily be conpressed. SUVMARY OF THE | NVENTI ON 5 Accor di ng
to the invention, there is provided a nethod of transmtting as set'oukjj1
claim 1 and apparatus for transmtting as set out in claim9. The g
remai ni ng clai ns-set -out optional features. The invention involves
generating first conpressed 10 data for the region containing both said
areas but in which one of the areas is replaced by a bl ank; generating
second conpressed data for the area;mgigh is replaced by a blank in the
first conpressed data; and transmitting the first and second conpressed
data 15 together wth positional data relating to the position of at

| east one of the said areas. In the illustrated enbodi nent, the positional

data is t ¥ isddd ihlcludilRy RNairaRiterst BanRet LifFERdi HALIR, G separate
the first and second conpressed dat a. 4- Enbodi nents of the invention,

given by \satidffsoedii By beél tompredsedescribed with reference to the
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 Fig. 1is

a perspective view whi ch. iSUMMNRYAIOFS THR: INVENTION of an apparatus
according to an enbodi ment of the present invention; Fig. 2 is a
perspdctive vi Aecawiding| tostthe ednvigption, there is provided a
method of transmitting as set out in claim 1 and
apparatus for transmitting as set out in claim 9. The
remaining claims set out optional features. o
The invention involves genefaiing first compressed
10 data for the region.contaihing-both said areas but in
which one of thefareas is replaced by a blank;
generating second compressed data for the area which
is replaced by a blank in the first compressed data; and
transmitting the first and second compressed data
15 together with positional data relating to the position
of at least one of the said areas. In the illustrated
embodiment, the positional data is transmitted first. \J

Alternatively, the positional data may separate the first

and second compressed data.



shape of the apparatus shown in Fig. 1; 10 Fig. 3 is a flow chart
mhrah illustrates the operation of the4aﬁparatus according to this
eandlnent Figs. 4A and 4B respectively illustrate the programof a BOX
type wi ndow and that of a circular window, Fig. 5 illustrates other
exanpl es of the w ndow, 15 Fig. 6 illustrates the relationship

bet ween the position of the original docunent at which it is read and dat a;
Fig. 7 is atimng chart forreading a col or orlglnal docunent to be read
by the apparatus shown in Fig. 1; 20 Fig. 8 is a timng chart which
il lustrates the Egpodaients of théeirﬂzpnaicat,ugmdmw vay bf gexahpldsi ¢ilD
Illustrates the sequential order of imge data. to be transmtted by the
appar at us sivawbe idestr{bedlivithi geferknbettnr tRE dceoppaiyivgl drawingsst rate t he
operation 25 '~ according to the enbodi nrent of the present invention;

Figs. 11A to | 1D respectively |Ilustrate t he operatlon according to the
enbodi nent of the present i J respectively
illustrate an area of CcOR¥ f*“an area of

5 lti | | | VA:»$ _d t.hr ON. OF. THE. PREFERRED
| E%%B?S e Srele B iR & Betmpanye view ?'5&03 ﬁ?lrstfﬁtss 5B8a ot >

structure of an apparatus according to an embodiment of the

present invention;

{ kbj Fig. 2 is a'perspective view which illustrates-the-
shape of the apparatus shown in Fig. 1;

10 Fig. 3 is a flow chart which illustrates the operation
of the apparatus according to this embodiment;

Figs. 4A and 4B respectively illustrate the program of
a BOX type window and that of a circular window;
Fig. 5 illustrates other examples of the window;

15 Fig. 6 illustrates the relationship between the
position of the original-document at which it is read and
data;

Fig. 7 is a timing chart for reading a color originall
document to be read by the apparatus shown in Fig. 1;

20 Fig. 8 is a timing chart which illustrates the
operation of the apparatus shown in Fig. 1;

Fig. 9 illustrates the sequential order of image dat%.
to be transmitted by the apparatus shown in Fig. 1;
Figs. 10A to 10C respectively illustrate the operation

25 according to the embodiment of the present invention;



Fig. 1 is a structural view which illustrates an 10 apparatus enbodying to
the present invention. Referring-tg Eig. 1, reference nuneral 130 o
represents a region indicating circuit for a nouse, a digitizer or a poﬁﬁ
pen. A CPU 107 converts the region indicated by the region indicating
circuit 130 in vector data such as Post 15 Script. Then, multival ued i nmage
data is read by an RG scanner portion 101, the inage, which has been thus
read, being divided into data to be conpressed in nulti level and data to
be conpressed in binary in response to a color enable signal generated by a
col or enabl epggper i 8r +d 0B1p A spect iveliAli 11%stid® dNHHd dpe@le ichl or data
itemis, by lafches 109, 111 and 113, |atched for each of colors red, green
and bl ugcbet@ifgi toi 6hé comesdindit YONM ipresend AnvdmuSdneEmNy 117.

Then, it is subjected to a nulti level color inmage conpression process in
an i mage conpigssi b2A26o Cl2E urdspertively idluGtrialve @rardamsE the data
itemto be conpressed in binary is latched by a |atch 115. Then, when the
subj ect comgreasingt bénany t image alateoland @@t @aneagiodh conPressingerted in

pl ace of the |latched data item by a blank data insertion circuit 116 5 and
a s@ ecwyitiidevplcpoler aimagrieditt®d operate in response to a col or enabl e
signal. Then, the data itemto be conpressed in binar I ncl udi ng the

i nserted bl ank datiRss ik e il RRELD LNMBOL :

<The structure of an épparatus according to this
embodiment> ' : o/
Fig. 1 is a structural view which illustrates an
10 apparatus embodying to the present invention.
Referring to Fig. 1, reference numeral 130 represents
a region indicating circuiﬁ for a mouse, a digitizer or a
point pen. A CPU 107 converts the region indicated by the
region indicating circuit 130 in vector data such as Post
15 Script. Then, multivalued image data is read by an RGB
scanner portion 101, the image, which has been thus read,
being divided into data to be compressed in multli level and data to be \J
compressed in binary in response to a color enable signal
generated by a color enable generator 103.
20 That is, the multi level color data item is, by
latches 109, 111 and 113, latched for each of colors red,
green and blue before it is temporarily stored in a color ;
image memory 117. Then, it is subjected to a multi level °
color image compression process in an image compression

25 circuit 125.



is stored as binary data in a binary inmage nenory 123. The
val ie of thé binary inmage stored in the binary 10 inmage nmenory 123 is
endaded in accordance with a binary codi ng nethod such as MH- MR and MVR,
or color binary coding nethod such as 0 coder by a binary encoding circuit
127. The above-described two data itens, which have been respectively
conpressed and encoded by the color image 15 conpression circuit 125 and
the binary encoding circuit :127, are transmtted by a comunicati on control
circuit 129. Then, the outline of a color facsimle machine according to

thi s enbodi mrent g khebetBesChkha] Phehd2Oa [eémprentce é¢dmpriegsed inThihatgl or
facsim |l e machi ne according to this enbodi nent conprises a color data read

port A a G@ Qatphed bguaplatphr 1150 Braed, awhegi tie | sdbfatt ngegdohi on C. A
col or original docunent sheet is, simlarly to a black 25 and white

facsi m | e dschihee mudttipliesdlt bothoghdaba reqilopprt0” is-ihseAted lim placy oAl
docunent sheet is conveyed to a read portion serving as the region

i ndi cat i ngtper liadich€d deter dtey by ahbiarkbdatachesertioneatirgoiti bhéi s
arranged in such a manner that the color original docunent sheet is, 5 by a
user, p!aceaddl Srlectexrchifanbichohst pruanggdt He PRYrake; Hi EQSPPRSPorti on

C and a frane is indicated by
to a color enable signal. Then, the data itemto be compressed

in binary, including the inserted blank dathLinarized, and
( is stored as binary_data in a binary image memory
123. The value of the binary image stored in the binary
10 image memory 123 is encoded in accordance with a binary
coding method such as MH, MR and MMR, or color binary coding
nethod such aé Q coder by a binary encoding circuit 127.
The above-described two data items, which ha§e7been"
respgctively compressed and encoded by the color image
15 compression circuit 125 and the binary encoding circuit -
127, are transmitted by a communication qontrol circuit
129.
_Then,.the outliné of a coior facsimile machine:
according to this embodiment will be described with
20 reference to Fig. 2.

" The color_fécéimile-machine according to this
embodiment comprises a color_data read port A, a color
print output portion B and a region indicating portion C.
A color original document sheet is, similarly to a black

25 and white facsimile machine, supplied through the read port



using a pen or the like so that the frane can be indicated by a user.
According to this enbodiment, a fr in the original docunent sheet,'mhifh
i s being observed through 10 the touch panel, is i ndi cat ed. However, -
anot her nethod may be enpl oyed in which the colbr facsimle nmachine is -
arranged to conprise a nenory and a display so that the franme is indicated
on the display. Furthernore, in the case where the original docunent sheet
is a docunent in 15 which the picture portions and character portions are
clearly divided fromone another, the color inmage portions suitable for

I ti I d th t t tabl e, f bi
Compr os8on 08N CRABANALI BRF PYSBE BRORRCLE LIPINTITEI ) T eckal | ed i mhge
h I di
i cht RO=ERGR, SertngTED Ehle R85 B R fea i R G e ot cal 'y e

di scri maRabediRy ¥bl Ehik”Gn@o&i‘ﬁénE haghd N4 PAG dn PY téﬁgaun(?}éé(?"’z a lar ge

change Iin the 1mage data and the plcture portion shows hange.

- 8- desghi BadnaROkBnnkRet hARILHE €8b DO 80k § it LIS At TSHE&AN & 2
separated from each other. <Operation procedure of the apparatus accordlng

to t5i spgraodiseR)t placed belowhe ©FEERipOie Prasisifittutiing Rthappar at us
according to this enbodinent. will be described with reference to a flow

region indicating portion C and a frame is indicated by
using a pen or the 1ike so that the frame can be indicated
by a user. According to this embodiment, a frame in the
original document sheet, which is being observed through

10 the touch panel, is indicated. However, another method hay
be employed in which the color facsimile machine is
arranged to comprise a memory and a display so that the
frame is indicated on the display. Furthermore, in the
case where the original document sheet is a document in

15_ which_the picture portions and character portions are
clearly divided from one another, the color image portions
suitable for multi level compression and the character -
portions suitable for binary compression can automatically
be divided by utilizing a so-called "image region

20 separation" method. For example, a method can be emplbyed
in which the character portions and the picture portions
can automatically be discriminated by utilizing'a fact thaF"
the character portion shéws a large change in the image

data and the picture portion shows a reduced change. As
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chart of a color facsimle data processing procedure shown in Fig. 3.
According tbo this enbodinment, the sizegof the paper 10 sheet is indicated
ind\step SO. Then, in step S02, the picture and the indicated portions in
the color "original docunment are indicated. In step S03, w ndow vector

I nformati on such as Post Script in the indicated frame i s processed. Then,
in step SO4, it is determ ned whether or 15 not the data itemthus
supplied contains only the vector information. If it has been determ ned
that the supplied data item does not contain only the vector information,

t he subj ectdeyeriiddabdrd, e hepdmaigeoteigionhatid thegehanbetant region
transmtted. Therefore, the flow branches 20 - fromstep S04 to S05. In
step S05, aamsensgparatetd\fbmt eachposhexron of the origi nal docunent sheet to
be scanned. Then, in step SO07, it is determ ned whether the position,
whi.ch is betOpesatsinredracedure lod tdleoappangtuscgcoorddnpgetootpiessed in
multi |evel or 25 in the image region to be conpressed in binary. In the
case of empodimentift ti | evel color image, nulti level color data is

| atched_in step S09 before it is saved in the nulti |evel colqr inmage
menory Pn step $he qRernations brocedyseePi f88§ ARParafusorcrREfipget

posi tion, WLER dabBashe SAN1 e sdrored WABHPLARCYhTRIES" SRR N
chart of a color facsimile data processing procedure shown
f in Fig. 3.
According to this embodiment, the size of the paper
10 sheet is indicated in step SO1l. Then, in step S02, the
picture and t_-.l’ze indicated portions in the color original
document are indicated. In step S03, window vector
information such as Post Script in the indicated frame is
processed. Then, in step S04, it is determined whether or
15 not the data item thus supplied.contains only the vector
information. If it has been determined that the supplied
data item does not contain only the vector information, the
subject operation is the operation in which image
information is transmitted. Therefore, the flow branches
20 from step S04 to SO5.

In step S05, a sensor is moved to a position of the
original document .sheet to be scanned. Then, in step'SO'?,:.
it is determined whether the position, which is being scanned,
is in the color imagé region to be compressed in multi level or

25 in the image region to be compressed in binary. In the case of



in binary is latched in step S21. If the same is in the nulti level color
| mage region, "00" data or "FF' dat@ iLs inserted as a blank data. Then, :a
bi narization is perfornmed in step S23, and it is then saved in the binar¥
10 image nmenory in step S25. In step S13, it is determ ned whether or not
the saved data is the final data itemin one line. If it has been
determned that it is the final data, the flow advances to step S15 in
which the multi level color data itemis 15 conpressed before the binary
conpressi on and encoding are perfornmed in step S29. In step S31, it is

det er m negle Wagi BEr 18Ve D00 Iok dimdxu)t mlllci0flebBe kbneg watanaspage of the
ori gi nal docunent has been processed. If it has been determ ned that the 20

dat a prorgsched Oh etépo§o9hsefornesithas naiveldedn eheécdnlthe lehew returns to
step SO5 in which the sensor is noved to the next scanning position so as
t 0 agai ncepkotf oimagécmebore- tesstepal Jpr oddS sies has| been katelredmnedet er mi ned
that the data processing of all of the |lines has been ended, -10- vector
i nf or matinnsten| $07| that the apositipn. nhdichatisobedng iscaangd,ndge data are
trangmitted in steps S33 to S37, <Setting of inage region information>
Next® alPethedbdrapy otBage nEey iRy the £olay daga dtemyee diengpmpressed
In mhich_the,gicture Eortion - )
in binary is latched in step S21. If the same is in the
multi level color image region, "00" data or "FF" data is
inserted as a blank data. Then, a binarization is o/
performed in step S23, and it is then saved in the binary
10 image memory in step S25.
In step S13, it is determined whether or not the saved
data is the final data item in one line. If it has been
determined that it is the final data, the flow advarices to
step S15 in which the multi level color data item is
15 compressed before the binary compression and encoding are
performed in step S289.
In step S$31, it is determined whether or not data ' W
about all of the lines in one page of the original document
has been processed. If it has been determined that the
20 data processing of all of the lines has not been ended, the
flow returns to step S05 in which the sensor is moved to
the next scanning position so as to again perform the

above-described processes. If it has been determined that'

the data processing of all of the lines has been ended,



and the character portion nust be separated fromeach other wll be

deseyi bed. As described above, the pictour-e portion in one color original
dodyrent. is indicated with a frame. The 10 i nformation about the franme thus
indicated is necessary to separate the nulti |evel color inmage data

i ncluding internmedi ate tone and the binary inmage data including characters
in the image from each other. Furthernore, it nust be decoded on the
recei pt side of the color facsimle 15 machine. Therefore, the frane

i nformati on nust be as well as transmitted to the receipt side. Figs. 4A
and 4B showeeoor abh forfmattadn 0nmaldutleleat cSibirpimageain€saimat ol anindow

I nformation which is information about the instructed frane. 20 For
exanpl e, irbbnaky imagesdatmvare trEingmitbedeipr skepsh838i te 887t he frane of
a BOX type wi ndow, vector data expressed by indicated programdata e[rr]
and [err] d?%?#%&@ﬁlOﬂﬁﬂmﬂﬂﬁwr691Qﬂ Ainfermagdentor can be used. Furthernore,
the position of the BOX type w ndow can be freely indicated by changi ng
data expressed B§xtierrg maidad 9f1HQQQQ§§WP§g1mFBQ dagaj | ferstrares the frame
of a cipcular,wndow In the case of Pqgst Scrip a circular mnndOM/can be
5 expredsed®BYIHBAL ndi cat ed program datt® HP%SPa?EH BhchurenPPEELIAR shown in

M2, that IS c?ytl'(xjc-s;i tc afroatctoenre z.lorQ:J.on must be separated from each other

will be described.
{ \U As described above; the picture portion in one color

original document is indicated with a frame. The

10  information about the frame thus indicated is necessary to
separate the multi level color image data including
intermediate tone and the binary image data including
characters in the imége from each other. Furtherhofe, it
must be degoded on the receipt side of the color facsimile

15 machine. Therefore, the frame information must be as well
as transmitted to the receipt side.

Figs. 4A and 4B show program information about Post

N -
Script as an example of window information which is
information about the instructed frame.
20 For example, in order to, as shown in Fig. 4a,

express the size of the frame of a BOX type window, vector
data expressed by indicated program data @ @ @ and

. "
® displayed, as shown in M1, on a monitor can be used. .

Furthermore, the position of the BOX type window can be



The transm ssion side has no need to directly wite the programof the type
descri bed above, information wittgn by a pen or the like can be'convertfg
into program 10 information showmn'in Fig. 4. The receipt side of the %
color facsinile apparatus prints the inage while arranging the pictures and
t he characters in accordance with the thus converted information. Although
the description according to this enbodinent 15 is nade about Post Scri pt,
which is usually used in a printer or the like, as the franme infornmation,
the present invention is not limted to the nethod in which the vector

i nfornmatfosely pidbessall byAuidnegingedaed eapressedpbeye® Fshowh
illustrates a variety of frames. These franes 20 can be processed by

i ndi catipg the @eskidpn and the type of the frame. An optional frame can be
easily drawn at an optional position by instructing the desired point as

usual Iy used giga 4B Cf ListhatWs@heoffivamec offol @ipenlapakinasiuter. 25
<Readi ng of original docunent> -12- Fig. 6 illustrates the relationship

bet ween Ihetpestds@rofitPodt derilpe,oni girahldec windbwi sanebd and data. In
the case where the portion of a docunment to be read includes both a picture
and & chexpresseqdvy i am,indiagsedhparogramc dates displaedaoy data and mul ti
| evel col or imge data
monitor as shown in M2, that is, by data for one line.
The transmission side has no need to directly write
the program of the type described above, infgrmation v/
written by a pen or the like can be converted into program
10 ihforma;ion shown in Fig. 4. The receipt side of the color
facsimile apparatus prints the image while arganging.the
pictures and the characters in accordance with the thus
converted information.
Although the description according to this embodiment
15 is made about Post Script, which is usually used in a
printer or the like, as the frame information, the present
invention is not limited to the method in which the vector \
information is processed. Another method may be employed.
Fig. 5 illustrates a variety of frames. These frameé
20 can be processed by indicating the position and the type of
the frame.
An optional frame can be easily drawn at an optional .
position by instructing the desired point as usually used '

in a picture drawing software for a personal computer.

25 <Reading of original document>



in a mxed manner. According to this enbodinent, only the col or inage data
S egtracted fromall of the data ite nd white data is inserted as an
alégrnative to the extracted color image data. As a result, pictures and
portions 10 conposed by character and others can be separated from one
anot her when a color original docunent is transmtted by a color facsimle
machine. That is, the picture portion is processed as color nultival ued
dat a capabl e of expressing the half tone inmage, while the character portion
is 15 processed as small value data such as binary data or quaternary

data. = As a resuplg tHe: ilidvedledd GdIRAGAH G RelRdd i Lied can be

reduced. Fig. 7 1s"a timng chart for rea g a color origlna ocunent,

wherein a cg§8it PoMNhe wRidl e AN VAAMAIRAY FeadP AN Hat4Ch as a
paral |l el ogramw || be described. The timng at which an original at a

posi tion deshOfRéec8ady whéitderHe igortdiash icE Hh@btukent Rid\®el rdatpige data
read at the timng of a reading clock is divided into a binary data portion

and a nul tiihevadlesobothdatpigiurte ahda charactEpopeartiion; doage @atll e
signal generated by frane -13- indication vector signal. The blank data
"0" or 51" ineludesrbethibimaiy rdata daich mktiingeved tdolex imaigecidatize nul ti
| evel color data is selected by the col or enabl e signal.
in a mixed manner. According to this embodiment, only the
color image_data is extracted from all of the data item and
gmz white data is inserted as an alternative to the extracted
color image data. As a result, pictures and portions
10 composed by character and others can be separated from one
another when a color original document is transmitted by a'
color facsimile machine. That is, the picture portion is
processed as color multivalued data capable of e#préSSing
the half tone image, while the character portion is
15 processed as small value data such as binary data or
quaternary: data. As a result, the quantity of the image
data to be transmitted can be reduced.
Fig. 7 is a timing chart for reading a color original
document, wherein a case in which a frame contains a
20 diagonal portion such as a parallelogram will be described.
The timing at which an oriéinal at a position
designated by a line 1 is read is shown as timing 1. Image
data read at the timing of a reading clock is divided into’

a binary data portion and a multi level color data portion

25 in response to a color enable signal generated by frame



5 Aline 2 is the next |ine of the line 1 which is divided in such a
manner that the color enable regio as shown in Fig. 7, shifted by ggf-
pixel fromthe line 1 since the ind cated frame is in the formof a

paral | el ogram according to this enbodi nent. 10 Fig. 8 illustrates a
timng chart for dividing data to |atches 109, 111, 113 and 115 of the
apparatus shown in Fig. 1. <Transm ssion of inmage data> Fig. 9 illustrates
a status where inmage data is 15 transmitted in such a nmanner that it is
divided into color image data and character data. In this case, there is a

it that _the_ab d , dat di vi ded d
nol oot | bapictPike PEcERR SLOFET Lo ity AR GhBEN Dl O3 daP Ra chi s
t 1t < t ot di t> A
bxamnl e SfdergSa EiedPhEndty SA08 S B ti‘%ﬁoriq*e“%ac%f%@?*e e e i 11 be

describegly) £5 91O EHLUST G £51 8N EXGERE 1y tthléecb%‘}eeﬁ%bg.'enal docunent

whi ch contains both characters and a color i'mage. 25 According te this
enbodi megignaile col or inmge portion is -14- indicated as shown in Fig.
| OB. In thIS case, the picture region is indicated by a rectangular frame.
Fi g. 510C i | | uat Lahes2afsi tRgenént NEihd\of tiNeaQliineg 10/whi chhd scol or

divided in such a manner that the color enable region is{
as shown in Fig. 7, shifted by one pixel from the line 1 .
since the indicaﬁed frame is in the form of a parallelogfam &ﬂi
according to this embodiment. |
10 Fig. 8 lllustrates a timing chart for dividing data to
latches 109, 111, 113 and 115 of the apparatus shown in
Fig. 1.
<Transmission of image data>
Fig. 9 illustrates a status where image data is
15 transmitted in such a manner that it is divided into color
image data and character data. In this case, there is a
necessity in that the above-described three types of data U
are divided and collectively transmitted regardless of the
sequential order in which it is transmitted.
20 <Example of transmission according to this embodiment>
An example of the transmission.performed by a color

facsimile machine will be described.

Fig. 10A illustrates an example of the image original'
document which contains both characters and a color image.

25 According to this embodiment, the color image portion is



I‘mage portion. As shown in Fig. 10c, a picture portion is 5 indicated so
thaf..a picture and a character portignlgrg separated from each other. The
aboke- descri bed indication nay be perfdormed manual ly, but as an alternative
to this, a structure nay be enployed in which the indication is nmade in
such a manner that the color inmage portion and the 10 characters are
automatically recogni zed by the apparatus. Al though the rectangul ar franes
are illustrated in Figs. 10B and | OC, the present i:nvention is not limted
to this. In the case where there arises a desire of deleting a portion in
the color. | ’ se,ln which.onl 15, p | on, J | IS
necessary, a Olf%tee%f %%n%hlo% i CAt ?6%%2? bellﬁ)eﬁ%ér rr(iteladé p:‘}%%h%é{l?ﬁi g.
11, Fig. 1lIAdddddstiraties I gi.nal o i n t aracters
and a col or.%ér%lgf iléa ll?ﬁiel%%g%g s e?ergﬁfgngﬁ%%ftiﬁ%ﬁwoi‘ ?%% (I;hi(ycf]nage of the
20 ori gi nalj dQEHRitesS RAVimagerit8rméd by SeREEEEEHIY oD} b oLl er frame
and the inner frame of the color inage are indicated. In the nethod shown
in Fig. 11Bimageagodtion.l uglst @hedni inwkigh poty & heigiwterporiion 89 top
personal conputer is necessary but the picture of the printer is not 25
necessary. indicakkad idd ehiatatepietazecanticaecharacwepe poxtdon awe ch an
unnecessary color inmage has been deleted is transmtted. Actually, the

i |l ustrated seprgatest £riom eashsotheesd afhéagbovetdesexibed dudicathwmn ef ore,
a final

may be performed manually, but as an alternative to this, a

! K,J structure may be employed in which the indication is made

in such a manner that the color image poition and the

10 gharapters are automatically recognized by the apparatus.
Although the rec;angular frames are illustrated in Figs.
10B and 10C, the present invention is not limited to this.

In the case where.there arises a desire of deléting a

portion in the color image or a case in which only a

15 portion in a small frame is necessary, a double frame
indication must be performed.

( k~/ ' Referring to Fig. 11, Fig. 11A illustrates an original
document containing both characters énd a color image. 1In
the case where only a portion of a color image of the

20 original document shown in Fig. 11A is necessary, both the
outer frame and the inner frame of the color image are
indicated. 1In ﬁhe method shown in Fig. 11B, a case ‘is ;
illustrated in which only the picture of a lap top personal

computer is necessary but the picture of the printer is not

25 necessary. Fig. 11C illustrates a case where an image from



inage printed as shown in Fig. | D can be obtained in the 5 receipt si de.

As descri bed above, according to this enbodi nent, only data about a - CJ
necessary region is indicated and £Pafsnitted as an alternative to %
transmtting the whole area of the color image data. Fig. 11 illustrates

the case where there 10 is a picture which is desired to be del eted.
According to this enbodi nent, a double franme indication is perforned in
order to prevent a problemtaking pl ace in that the unnecessary picture
portion is read as character data in a case where the picture portion has a
| arge marginal area or 15 in a case where an unnecessary portion is

desi r ed Wi a¥e adeuRN@FeSPREN, CORET 0pBREE| BASaPeehecdeifkedii®he data

transm ssion will be descrihed with,reference tpo Fig. ,12. Fig. 12A
iIIustréﬁé?ﬁﬂ%§ﬁ§ﬂoce§§tBP133?at Srliiﬁﬁtﬁﬁﬁ?gcfﬁ?g of2FdntSAccording to
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i mage i s €534 by an encoding nmethod, for exanple, M4, MR or MWR
encodi ng nethod. In the case where

As described above, according to this embodiment, only

data about a necessary region is indicated and transmitted

as an alternative to transmitting the whole area of the et
color image data. Fig. 11 illustrates the case where there
10 is a picture which is desired to be deleted. According to
this embodiment, a double frame indication is performed in
order to prevent a problem taking place in that the
unnecessary picture'portion is read as character data in a
case where the picture portion has a lérge marginal area or
15 in a case where an unnecessary portion is desired to be
deleted. _
Then, the operation at the time of the data \‘)

transmission will be described with reference to Fig. 12.
Fig. 12A illustrates the process of data for a |
20 character portion.
According to this embodiment, color image data for
the original document is cut oyt and mésked so as to inser}
"blank data". Actually, "0" or "1" is inserted into the
masked portion. Then, the image data for . the image to

25 which the blank data has been inserted as an alternative to



the MH, MR and MVR encodi ng net hods the conpression efficiently is
|nprqved in‘proportion to the quantity,ef 5 the blank data. Furthernore,

t hewinsertion of the blank data as an a ternative to the col or i.mage. wi | |
cause the receipt side of a facsinmile nmachine to automatically make a col or
image region. Fig. 12B illustrates the process of data for the 10 color

i mge portion. According to the process described above, the color image
data is linmted to only the portion in the inner frane and the frame is

i ndi vidually stored as vector information in the CPU. Therefore even if an

image is ir u S n .Qﬁ t he
col or i nage{;ggm%?%ggl %)ﬁg é\g%ées%gﬁgﬁs;g% sr?ét‘%ggao I+‘E”*:)resm nd the col or
i mage data glaf, fe! ViR, AR oL DR ABQYEd1 A MELRRPONAn G aPRHBEdI0d, 2
vector quanfization nethod and a met hod including the above- described two

net hods mayrRhe mfpP! ¥ e8nd 2MMR encod g dRSH DL O \OmpXEy g to this

enbodi nent, a color original docunent is tenporarily read by the RGB
scanner bef effithenbipaiy impgevedr in opropsict ivn id tihd eyalnttidwrof nage

portion are, as described above, separated from each other so as to be
i ndi vi ddal | yhériabankt datla. 25Fuiftike shore, tie imsdeartiomget ddien lachk he i mage
data conposed -17 - by character and others can be efficiently
conpressed,data as an alternative to the color image will cause the
receipt side of a facsimile machihe to automatically make a
SN color image region.
Fig. 12B illustrates the pfocess of data for the

10 color image portion. According-to the proeess described
above, the color image data.is limited to only the portion
in the inner frame and the'frame is individually stored as
veetor information in the CPU. Therefore, even if an image
is irregular as shown in Fig. 12B, it can be subjected to

15 the color image compression process. As the method of
compressing the color image data of the type described
above, an orthogonal conversion method, a vector
quantization method and a method including the above-
described two methods may be employed.

20 As described above, according to this embodiment, a
color original document is temporarily read by the RGB
scanner before the binary image portion and the multi leve}
coloxr image portion are, as described above, separated frdh

each other so as to be individually transmitted.

25 <Therefore, the color image data and the image data composed



causi ng the necessary tinme to conplete the data transm ssion to be
significantly shortened. Accordi rRglfo-this enbodi nent, also the data ¢,
conposed 5 by character and others is read by the scanner which is caﬁgﬁle
of reading the RGB color data so that the black and white character data
and the color data are distinguished fromeach other. However, in a case
where the scanner portion is structured to conprise an optical system 10
arranged to exclusively read black and white or nonocol or character data, a
further accurate character data can be obtained so as to be printed.

Ther ef obg, chaggbter ahichthecs| oanfbet efficiemtuly exbnipresgsdiyed in t he
reading portion so as to read color data. Furthernore, a structure may be
15 enpl opudingi thei pegesangrdtivef tPt fperPtefprike datstanner by using a CCD
having no color filter so as to read nonochromatic data. In this case, a
sensor hrpafBégsienpEochpapisnsfisansingsShrakknetd white or nonocol or inage

P eces s 0 S RO bIEH 8B bRLE! SYSLSIRATUEL be. S0 By ded as i he
AT T S R M R R
charact gL dgha £22dladsRY" the"rbS BERYLI8HES oo Ml EndDradieAMIET POT LI ON
whife character data aﬁd the color data are distinguished
from each other. However, ih a case where the scanner . \u)
portion is structured to comprise an optical system
10 arranged to.exclusively reéd black and white or monocolorxr
characfef data,'a further aCCUrate'character datg can be
obtained sé as to be printed. Therefore, a CCD on which a
color.filter is hounted is_employed in the reading portion
so as to réad color data. Furthermore, a structure may be
15 employed thch is arranged to further comprise a scanner by
using a-CCD having nb color filter so as to_read
monochromatic data. In this case, a sensor arranged to be
capable of sensing black and white or monocélor image is
necessary to be provided and a further system must be
20 provided as the signal progessing circuit. However, more
accufate black data than that processed_by the RGB scanner
can be obtained. Specifically, a structuré may be employeg
which is arranged in sgch a manner that a black and white f'

character data reading portion is provided for the RGB

25 scanner portion 101.



As descri bed above, according to the procedure for transmtting data by
using a.olor facsimle machine, a picigre portion and a character portion
arespndividual ly processed when a color image is transmtted. Therefore, 5
t he data conpression can be efficiently perfornmed dependi ng upon the
characteristics of the two types of the data itens. Therefore, the
necessity of transmtting an excessively large quantity of data can be
elimnated at the tinme of the color facsimle transm.ssion. Furthernore,
the 10 data conpression effi.ciency can be inproved by inserting blank data

into a portion wRkCheBasibEENABEVE] NAEESkdihPa A thieC PHR ldhrleh&oshar act er
portion. In addition, a procedure for marking the above-described portion
can be el intpahedictdbagchatacherupdi Hncdlor Havdimille machiaegoavent i onal
15 black and white facsimle machi ne, processed as character inmage data so
that the prptetiute pbdrtioneandng theradicerngoartsiomiarec doeld vidnaldy
elimnated. Therefore, the character portion can be sinply processed. As
descri bed abooecesseéd wbénradadtomnitmade id dotarewdtiied.e Ghexefocie;one 20
data can be transmtted while mxing at the tine of transmtting data by a
col or facsitheedpbehraePrageben ean the tefElaiandivmperfosmefd depepddngi onal

I nformati on about_ the color ipage portion is transmtted as vector

i nf or mat i onBSPsHBRNChArarEer§shied bl ihe ithHRydyres ofo i€ R@tand binary

| mage portig@gmgte %Rgggﬁgég?lghe necessity of transmitting an

{ .\./ excessively large quantity of data can be eliminated at the
time of the color facsimile trahsmission. .Furthermore, the

10 data compression efficiency can be improved by inserting
blank data info a portion which has been determined to be a
picture in the character portion. In addition, a procedure
for marking the above-described portion can be eliiniriated..
The character portion is, similarly to the conventional |

15 Dblack and white facsimile machine, processed as character
image data so that the procedure of converting the
characters into codes can be eliminated. Therefore, the
character portion can be simply processed. As described
above, the color data and the black and white or monochrome

20 data can be transmitted while mixing at the time of
transmitting data by a color facsimile machine.

According to this embodiment, only the positional

information about the color image portion is transmitted as
vector information as shown in Fig. 9 when color image

25 portions and binary image portions are successively



-19- transmtted. However, only positional information about the binary

i mage portion nmay be transnitted-oR9poesitional information about the.-twe=.
types of the positions may be transmtted. The above-descri bed positi on
information is 5 not Iimted to the vector information. As an alternative
to this, a nethod may be enployed in which coordinates are sinply
transmtted. 10 Al though the invention has been described in its preferred
formwith a certain degree of particularly, it is understood that the
present disclosure of the preferred formmay be . changed in the details of
const r ukreasmdgged.5 Hpreysmbi AALY oRCakEiaR? hntrfraiopahaut  CLAIMS: 1.
A nethod of transm tting i nage data representing an inage,hax&gﬁ a col our

i rage at®s AT YndRGERr BRELAPBa™aE bet hransphbied fh et Hgtorther at i ng
first d data f h i j Nni bot h id but i

whi ch oS ESERRtdR akeuts thep EBak YRGS Sob| GR: PRRHETRS MFLdond compr essed
data f t.h whi 1 I i he first, d
Gata:  afd PPEIEHAA ndbenaoprplneSRERRed s Bt Lleddfar AdTtfer i th

posiji OQx%It qqtnﬁtre%l @bi @_ﬂet Qetcb,grpgﬁk&'ﬂgtion. As an alternative

to this, a method may be employed in which coordinates are

simply transmitted.

10
Although the invention has been described in its
-prefer'red form with a certain degree of particularly, it is
" -+ understood that the present disclosure of the preferred
form may be . changed in the details of construction and

15 the combination and arrangement of parts .



of at least one of the said areas. 15 2. A met hod according to claim1,
in which the first and second conpressed data are conpressed by different

daﬁg;conpression methods. 3. A nethod according to claim1 or claim2 in
which. 20 -the area which is replaced by a blank is the col our imge area.
4. A nmet hod according to claim3 in which the secon '

conpressed by an ADCT nmethod. 25 5. A net hod accordin ' i
claim4 in which the first conpressed data is conpr esseﬁ malmml@fm‘ c-
- 21 - % C L M S * coded?Rferhod. 6. A cosdifng to

claim3 or claim4 in which the first conpressed data is conpressed by one
of MH MR 5 and MVR encodi ng net hods. 7. A nethod according to any one

of the precedhggggé?ins in which the blank is expressed as data "0". 10 8.
A et hod acco ‘o any one of the preceding clains in which the

ot el g 3 | b B erions RIAGT gkt pecapbuRe g ot
area, the appah%hﬁ§h%Wﬂwa5313513ﬁ¥“iﬁéﬁé area and a monochrome area,
5' the method comprising:
generating first compressed data for the region
containing both said areas but in which one of the areas
(\* is replaced by a blank;
generating second compressed data for the area which
10 is replaced by a blank in the first compressed data; and
transmitting the first and second compressed data

together with positional data relating to the position

of at least one of the said areas.

15 2. A method according to claim 1, in which the first
and second compressed data are compressed by different

. data compression methods.
( \v ' pres
3. A method according to claim 1 or claim 2 in which
20 the area which is_replaced by a blank is the colour image

area..

4. A method according to claim 3 in which thé second
compressed data is compressed by an ADCT method.

25
5. Atmethod according to claim 3 or claim 4 in which

the first compressed data is compressed by an arithmetic-



generating first conpressed data for the region containing both said areas
but in which one of the areas is replaced by a blank; generating secondgs:
conpressed data for the area which 20 is replaced by a blank-i-n the fF st
conpressed data; and transmitting the first and second conpressed data )
together with positional data relating to the position of at |east one of

the said areas. 25 10. Apparatus accordi ng=to clai | the first
and second conpressed data are conpressed by di ression

met hods. C L M S * - 22--211- Apparmmﬂmuimnﬂaw claim9 or
claim 10 in which the area which is replaced by & I ank ®s thexcol our inmage
area. 5 a9dedpmgihedus according to claim1l in which the second

conpressed data is conpressed by an ADCT nethod. 13. Apparatus according to
claim1l or claim12 in which the first conpressed data is conpressed by an

arithmetic. 10 coded t hod. . 14. paratus.according tp claim,11 or claim
12 in whi ch-t hePs P& °'§g‘ref"pﬁ%%’§%’cf‘%a Fiat‘:ﬂnﬁr é’fsé%’ao'a“ o'ge"Bfw ,C}‘I\/R and

MR enCOd'QﬂenFRngsco&gressed data is compressed by one of MH, MR
Y

5 and MMR encoding methods.

7. A method according to any one of the preceding QJ
claims in which the blank is expressed as data “O“.
10 8. A method according to any one of the“preceding'

claims in which the positioconal data is vector data.

9. . Apparatus for trahsmitting image data-rebresenting
an image having a colour image area and a monochrome
15 area, the apparatus comprising means for:
generating first compressed data for the region
containing both said areas but in which one of the areas \u)
is replaced by a blank;
generating second compresséd data for the area which
20 is replaced by a blank in the first compressed data; and
transmitting the first and second compressed data
together with positional data relating to the position

of at least one of the said areas.

25 10. Apparatus according to claim 9 in which the first
and second compressed data are compressed by different

data compression methods.



-

15. Apparatus according to any one of clainms 9 to 14 in which the blank is

expressed as data "0".

met'’kod subst anti al | y as herein described with referenc

esur

reference to the draw ngs.
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11. Appafatus according to claim 9 or claim 10 in which
the area which is replaced by a blank is the colour image

area.

12. Apparatus according to claim 11 in which the second

compressed data is compressed by an ADCT method.

' 13. Apparatus according to claim 11 or claim 12 in which

the first compressed data is compressed by an arithmetic-

coded method.
14. Apparatus according to claim 11 or claim 12 in which
the first compressed data is compressed by one of MH, MR

and MMR encoding methods.

15. Apparatus according to any one of claims 9 to 14 in

which the blank is expressed as data "O".

16. Apparatus according to any one of claims 9 to 15 in

which the positional data is vector data.

17. An image transmission method substantially as herein

described with reference to the drawings.

18. An image transmission apparatus substantially as

herein described with reference to the drawings.

16. Apparatus according to any—onme ofctarms—9to 15

in; 20 whi ch the positional data is vector data. 17. qmmmﬂ Imm
™ Lh

An image transnission apparatus substantially as hefeéin

IOI']
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