*,-1-" TITLE OF THE | NVENTI ON | MAGE PROCESSI NG APPARATUS AND METHOD 5 Thi's

I nvention relates to a color inage processing ap- paratus and nethod havi ng
the function of transmtting or 10 receiving a color original.
Convent.ional facsimles used-in facsim|e conmunita- tion, ' h SE%%EE’
been put into practical use, can trans- mt and receive onl@¢ 46#7 I C
(bl ack-and-white) inages. 15 Accordingly, a facsimle comrunfcation
circuit (abbreviated hereinafter a "circuit") network has of course been

| aid for the purpose of dealing w_th nonochromatic i mages. Recently,
however, demands for color facsimles have appeared. Although various kinds
of nmethods are being 20 studi ed and devel oped in various fields, the
stage has not yet conme wherein the nethods are normalized and generally
utilized, but they are now pErng OOt aHEAINMENTION nves- tigated. It is
relatively easy in principle to configure a color fascimle. However, since
al nost all facsimles cur- 25 rently used are for nonochromatic inmages,
even if sone fac- -2- simle stations adopt color facsimles, the

picture quality of r@@tﬁf&ﬁﬂ%’ ABPARATUENANRI METHODeri orated i f nost
facsimles installed at partres 1or (ransm sSIon e recep-

¢ e M

This invention relates to a color image processing ap-
paratus and method having the function of transmitting or

10 receiving a color original.

Conventional facsimiles used in facsimile communica-
tion, which has long been put into practical use, can trans-
mit and receive only monochromatic (black-and-white) images.

15 Accordingly, a facsimile communication circuit (abbreviated
hereinafter a “"circuit") network has of course been laid for
\_/ the purpose of aealing with monochromatic images.
Recently, however, demands for color facsimiles have
appeared. Although various kinds of methods are being
20 studied and developed in various fields, the stage has not
vet come wherein the methods are normalized and generally
utilized, but they are now being internationally inves-
tigated. It is relatively easy in principle to configure a
color fascimile. However, since almost all facsimiles cur-

rently used are for monochromatic images, even if some fac-
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tion sides) are for nonochromatic imges, and so nutual com 5

muni cati on becones inpossible. As a result, utilization of the current,

i .e. nonochromatic, circuit becones |np055|ble i f some countermeasures are
not taken. Accordlngly, devel op- nment of a nmethod in which color facsimles
can be used while utilizing the current circuit w thout nodification has
been 10 strongly demanded. Techni ques for discrimnating whether an
original has a bl ack-and-white tnage or a color inmage are_described in U S.
Patent No. 4,739,397 and U.S. Patent No. 4,953,013. There is room for

| mprovenent, however, in the abové- described tech- 15 ni ques fromthe

Vi ewpoi nt of transniSS|on of color originals and bl ack-and-white originals.
20 It isa concern of the present invention to renove the

above-gigscrd bedadiisadvaioddecd bt NEapEinl 186! - tHe i Sidehpét BER1GRRCEr W Of
the present invention to provide a color image processing apparatus capable

of effdf pepblducRay fDidgey GsanABSEMLL DMy I deeRldietatfed NRgEmdalita. 25
Thus, accordi ng to one aspect 3 of the
pr esemadsieinl esninskeldeids agr parddes nage pracessssjjonppahat wvece@ pri si ng
di scrimnation neans for discrininating the col or/black-and-white status of
a predetan n$ hdes popreofogl memoichpemadriiqiirageandasdcenpmesyrdn cogens for
conpressi ng i mage data obt ai ned .
5 munication becomes impossible. As a result, utilization of
the current, i.e. monochromatic, circuit becomes impossible
if some countermeasures are not taken. Accordingly, develop-
ment of a method in which color facsimiles can be used while
utilizing the current circuit without modification has been
10 strongly demanded.

Techniques for discriminating whether an original has a
black-and-white image or a color image are described in U.S.
Patent No. 4,739,397 and U.S. Patent No. 4,953,013. There is
room for improvement, however, in -the above-described tech-

15 niques from the viewpoint of transmission of color originals

and black-and-white originals.

20 1t isa concern of the present invention to remove the
above-described disadvantages in the prior art.

It is a further concern of the present invention to

provide a color image processing apparatus capable of effi-

ciently performing transmission and reception of image data.

25 Thus, according to one aspect



fromsaid input original with different conpression nethods in accordance
with the result of the discrinination by said discrinnation neans.
Accordi ng to another aspect, the present invention 10 relates to an image
processi ng nmet hod conprising the steps of: inputting inrmage data,

di scrimnati ng whether said inmage data is col.or inmage data or

bl ack- and-white i mage data, wherein said selection neans sel ects the
receiver in accordance with both the functional nature 15 t hereof and
the discrimnation result of said discrimnation nmeans. In order that
the present invention may be nore readi By understood, enbodi nents thereof
w Il now be described by way of exanple and with reference to the 20
acconpanyi n®@fdr &liehgPreagenthi dmventdon, | sthexe agiamprevwidgda bmage col or
sepqLation aegfratu5 according to a first enbodi nent of the present

i nvention; PXECSS§iNG ARRARAMNS IR Sing blacriminatynn meang £8#Fposed

3(c) an. 3{ SLSTHITHASIES odhai SHAERE DIASH RNT T ER] ST gbtat Fon &
of a color IJfRgf L AFGSE "IpBRRILA! USACCRRT Nih Ak t NEARGIREN!, | nY¥EGt! oM
5 compression means for compressing image data obtained
from said input original with different compression
methods in accordance with the result of the
( discrimination by said discrimination means. |
According to another aspect, the present invention
10 relates to an image processing method comprisihg the
steps of: inputting image data, discriminating whether
said image data is color image data or blackeand-whife
image data, wherein said selection means selects the
receiver in accordance with both the functionallnature
15 ~thereof and the discrimination result of said
discrimination means.

In order that the present invention may be more
readily understood, embodiments thefeof will now be
described by way of example and with reference to the

20 accompanying drawings, in which:
FIG. 1 is a diagram showing a basic color separation
apparatus according to a first'embodimént of the pfesent
invention:;

FIG. 2 is a diagram showing a time-serial signal



FIG 4 is a block diagram show ng a col or/ bl ack-and- white ori gi nal
automatic discrimnation circuit; 10 FIG 5 is-a diagram show ng how

bl ack-and-white -5- binary data are produced from col or binary data;
FIG 6 is a block diagram showi ng anot her col or/ bl ack- and-white original
automatic discrimnation circuit; FIG 7 is a diagram show ng expressions

for transform 5 ing signals RR Gand Binto sighals L, Sand H FIG 8
is a diagram showi ng a network using a col or image processing apparatus
according to the- present invention; FIG 9 is a flowhart illustrating

comuni cation per- 10 formed using a color inmage processing apparatus
according to the present invention; and FIGS. 10, 11, 12(a), conposed of

FI GS. 10( Apmpoded(of) R (el ) A6l (dt&en)land B qhbduk?)(;a2), respectively,
12(b) and 12(c) are flowcharts showi ng anot her enbodi nents of the 15
present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
preferred enmbodi nents of the present invention w| now be expl ai ned

with referenc€Xo theCOMRA Of-FIGS £ A ne}lﬁbFI C-‘}(‘i) iand 3H(dyr am

showi ng alg%iI%FO|% (ﬁnggééghs showing the basic configuration

5 of a color image processing apparatus according to the

present invention;

FIG. 4 is a block diagram showing a color/black-and-

white original automatic discrimination circuit;

10

FIG. 5 is a diagram showing how black-and-white



.paratus installed at the transm ssion side of a color fac- simle. In FIG
1, there are shown a color original 1, a 25 | i ght source 2 for
illumnating the original, half-mrrors -6- 3a and 3b, lenses 4a, 4b and
4c, red (R), green (G and blue:(B) filters 5a, 5b and 5c, sensors for
phot oel ectric conver- sion, such as CCD |ine sensors or the like, 6a, 6b
and 6c¢, signal output termnals 7a, 7b and 7c, anplifiers 8a, 8b and 5

8c, A/D converters 9a, 9b and 9c, a color-signal transm s- sion controller
10, a circuit 11, such as a public circuit or the like, and a col or
separation photoelectric conversi on—uli £ 12. The original 1 is illumnated
by light emtted fromthe 10 light source 2, and part of |ight
reflected fromthe original 1 is first branched by the half-mrror 3a in

t he {Lr ddinaaty ofatd rove | prddecbaagebad cloil@h bilmaalyudidga pnly red conponent
light after passing the red filter 5a, is sub- jected to photoelectric
conversi on byridhe ¢enson Baok® ditkrdm sK&WDhg aRE the rOWAWr AK) d&QEM na
7a as an electrical signal corresponding to red color. A part of the |ight
t ransm ahddwhbiteu@ridindbl dutonadic3disorihdnditieet icdrafitgrrow |V is
branched by the second half-mrror 3b in the direction of arrow Il. The
branched |i gtIG.i ntl udi agddaieyag erowiompoasnreg§ionisi diotr dfntagys fragmwt+ ng t he
green filter 5b, is subjected to photoelectric conversion by the sensor 6b
f o? greéngcgﬁ@ﬂals R, and B into signals L, S and H;

FIG. 8 is a diagram showing a network using a color

image processing apparatus according to the present

invention;
FIG. 9 is a flowchart illustrating communication per-
.10 formed using a color ihage'processing apparatus according to
the present invention; and
FIGS. 10, 11, 12(a), composed of FIGS. 10(A) and 10(B),
11(A) and 11(B), 12(al) and 12(a2}), respectively, 12(b} and
12(c) are flowcharts showing another embodiments of the
15 present invention.
N, DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the present invention will
20 now be explained with reference to the drawings.

FIG. 1 is a diagram showing a basiccolor separation ap-
paratus installed at the transmission side of a color fac-
simile. In FIG. 1, there are shown a color original 1, a

25 light source 2 for illuminating the original, half-mirrors .



and is output to termnal 7b as an electrical signal cor- responding to

green light. The |light proceeding in the direction of arrow Il after
passi ng the second hal f-mrror 25 3b, and including only blue conponent
light as a result of -7- passing the blue filter 5c, is subjected to

phot oel ectric conversion by the sensor 6¢c for blue color and is output to
termnal 7c as an electrical signal corresponding to blue color. 5

Al'l the col or signal components obtained as a result of the above-described-
col or separation have anal og val ues. Hence, after passing the respective
dedi cated anplifiers 8a, 8b and 8c, these signals are input to the
respective dedi- cated A/D converters.9a, 9b and 9c, where the signals are
10 subjected to digital processing. In FIG 1, the digitized signals
are indieaa@d 3w ,suENes [ai] ]4badid[ £65] redhere ,paraldrel (6l Gital v1d&r™

and [err] are input to the color-signal transm ssion controller 10, where

t hey ar ¢Boofiltertseda,ntfb cand ne sesenkossgfiar photeelactaiignalonver+ he 15

order of first bit, second bit, third bit, --- as showmn in FIG 2 by RGB,
RGB, --siohgr suchpe, CEPohinesispndorfsron phet ildlkd no@e, abbt laed e, end on
the first lateral line on the original 1 to signals in the right direction

utilizi A§Saadi eatavdr itrRrrinrls ohfof 78 aedoder epRldifiiqrss&4m8p@nd
Coglvertgg)’ 11?/ .;[:Qinrr]eg'geergorgar.m &gr a%g’ Qaén.d at.hgoigg\-/-%ritg%(al transmis-
sion controller 10, a circuit 11, such as a public circuit
or the like, and a color separatiopn photoelectric conversion
unit 12.
The original 1 is illuminated by light emitted from the
10 light source 2, and part of light reflected from the
original 1 is first branched by the half-mirror 3a in the
direction of arrow I. The branched light, including only red
component light after passing the red filter 5a, is sub-
jected to photoelectric conversion by the sensor 6a for red
15 color, .and is output to terminal 7a as an electrical signal
corresponding to red color. A part of the light transmitted
through the half-mirror 3a in the direction of arrow IV is ~’
branched by the second half-mirror 3b in the direction of
arrow II. The branched light, including only green component
20 light after passing the green filter 5b, is subjected to
photoelectric conversion by the sensor 6b for green color,
and is output to terminal 7b as an electrical signal cor-
responding to green light. The light proceeding in the
direction of arrow 1II1 after passing the second half-mirror

25 3b, and including only blue component light as a result of e



.signal is transmtted to the circuit 11. However, since the fascimles

whi ch have al ready becone wi de spread are nonochromatic types, there has
been the dis- advantage that, even if color separation is perforned by a 25
met hod as descri bed above, "an i mage cannot be normally..- -8 - reproduced
due to a lack of color identifying capability if a party for transm ssion
has a nonochromatic facsimle not having a col or reproduci ng function, and
transm ssion and reception-of an inmage becones inpossible as descri bed
above. 5 It is not inpossible to reproduce col or by synthesi zing
fascimle signals. That is, it is éag to synthesize color signals by

repl aci ng the signal transm ssion contrpller 10 in the transm ssion system
shown in FIG 1 with a signal reception controller and inverting the

[ransol sshp0sGRENMAS BPue Q1 {ESPSELT UE cOlBl Shamalsy JRgeooLxcRRsbac @

I s that a facsimle stations currently installed have

MONOChr ON@d h e £ 8E8h MblvyeTheASehddASWd » £ PEbAREY R0JBFCTHETi 4 NE@ENER! gBCe
thereby occurs. FIG 3(a) is a block diagramof a color inage process- 15

‘ing appareévmiablt ke pagesant otk pedal. sHidirdl asrexplpormdimd bl blhe
provided of the entire flowin a color facsimle by reference to FIG 3(a).
In FIG 3Hadera scanner unit 301 reads an original, and outputs respective

one-bit data for R,_G and B for one pic-
5 All the color signal components obtained as a result of

the above~described color separation have analog values.
Hence, after passing the respectjve dedicated amplifiers 8a,
8b and 8c, these signals are input to the resﬁéctive dedi-
cated A/D converters Ya, 9b and 9c, where the signals are
'_10 subjected to digital processing. In FIG. 1, the'diéitized
signals are indicated by symbols Vr, Vc and Vs.
These parallel signals Vk, V¢ and Vs are input to the
color-signal transmission controller 10, where they are con-

verted into a time-serial signal (a serial signal) in the

15 order of first bit, second:bit. third bit, --- as shown in
FIG. 2 by RGB, RGB, ---, for example, from a signal for a
-/ partial image at the left end on the first lateral line on

the original 1 to signals in the right direction utilizing a

time-sharing function.of a decoder (parallel-serial

20 converter) 18 within the controller 10, and the converted
signal is tLransmitted to the circuit 11.

However, since the fascimiles which have already become

wide spread are monochromatic types, there has been the dis-

advantage that, even if color separation is performed by a

25 method as described above, an image cannol be normally -
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20 ture elenent. FIG 3(d) shows the configuration of the scanner unit
301. In transm ssion, an inmage on an original is converted into electrical
signal s by photoel ectric conversion devices 1301, such as CCD |inear
sensors or the like, while being 25 subj ected to optical color separation
In the scanner unit -9- 301, and the converted signals are subjected to
anal og-to- digital conversion by an A/D converter 1302. Digitized
three-color reflective signals fromthe original pass a shading circuit
1303 for correcting variations in gthe light 5 source, the photoelectric
conversion devices and the |ike, and are input to an input color correction
circuit 1304 for, for exanple, matching the signals with spectra
characteris- tics of the NTSC system The signals are then input to a

maski ngrépkedutelBue WEr€ COLRT oFOIbAG U4HBEY Nz 18apaliaaassing)™ s
performed according to 3 x 3 matrix conver- sion or the like. The
respectaveaxdlyorfsr ghahssaiesivhnt ihas/ad umotaich rioimant isxafipts imidebidodat a
conposed of 8-bit data for each color) up to this point. However, since the
cur r enthavamsenisstohochaertodus i ngndunst bend, angb wmahsmisssieirs -arid
sion time is needed. Hence, it is practical to transmt the signals as
bi nary BRESPHLPR &I &fblifEss RAComRs APt RIpefsi AERFriRecomhanty, the
ge data ace Bindior Sadelabi MOAY SR SLISY Ly B0l SONyerted
fascimile signals. That is, it is easy to synthesize color
signals by replacing the signqlhjgansmigsion controller 10 7
in the transmission system shown in FIG. 1 with a signal
reception controller and inverting the transmission channels
10 for respective color signals. The only obstacle is that al-
most all facsimile stations currently installed have
monochromatic facsimiles. As a result, the above-described
inconvenience thereby occurs.
FIG. 3(a) is a block diagram of a color image process-
15 ing apparatus of the present embodiment.
First, an explanation will be provided of the entire
flow in a color facsimile by reference to FIG. 3(a).
In FIG. 3la), a scanner unit 301 reads an original, and
outputs respective one-bit data for R, G and B for one pic-
20 Lure element.
- FIG. 3(d) shows the configuration of the scanner unit
301. In transmission, an image on an original is converted
inLo electrical signals by photoelectric conversion devices

1301, such as CCD linear sensors or tLhe like, while being

25 subjected Lo optLtical color separation in the scanner unit s



nal by a parallel-serial converter 1307, and are output from20 the
scanner 301. As a result, the signal output fromthe scanner 301 is
conposed of one bit for each of the NISC sig- nals R G and B for one
picture element, that s, .3 bits/pixel (picture elenment) in total for
three colors. Qutput data fromthe scanner 301 are input to a buffer 25
menory 311 within a controller 325 in FIG 3(a). The buffer - 10 -
menory 311 is a conponent, conposed of a line nenory, for storing data for
a fewlines. Aunit 312 for discrimgating whether an original is a
bl ack-and-white original or a color original perforns switching so that
col or separation data 5 for an original are input to a color conpression
unit 313 or to a black-and-white conpression unit 315 according either to a
resul § oBoayt v i €héi senivieiraid asidwdleeara isubGlectredl thi Baadoiggiteed and
a coror original, or to manual setting of a col or/bl ack-and-white switching
but t on odian tookr goirone 28iomame| a803A/ s commrb g rF| B 03(p)Pighsized
col or/ bl ack-and-white discrimnation unjt-312 includes a discrimnnation
circuit ebreexraelett mefigxctbyesdignehy firamethgator 18ORALHPEER Bl are
I nput to a col or/bl ack-and-white conversiqn unit 3 4.(§si dg A) . or 142 r}the
col or cofbrEdsRoF Al t318393 farprogrectd ng VALl 1S 2 Pedlift 18
di scrim nation by the gi crimnation circuit ZOé an, opegati qnyhit 203
f ordper f SPHFRG *nelrRfal P 8??Fh§°8f’*80|%?’)‘b?‘é%’r<‘3%n ?\Xﬁlgtges rslafar{)us. The “sel ect or
202 and are input to an input color correction circuit 1304 for,
for example, matching the signals with spectral characteris-
tics of the NTSC system. The signals are then input to a
masking circuit 1305, where color correction (masking
10 processing) is performed according to 3 x 3 matrix conver-
sion or the like. The respective. color signals are multi-
value data (for example, 24-bit data composed of 8-bit data
for each color) up to this point. However, since the current
transmission channel has a narrow band, too much transmis-
15 sion time is needed. Hence, it is practical to transmit the
signals as binary data. with a resolution of 400 dpi (dots
\,/ per inch). Accordingly, the image data are binary coded by a
binary coding circuit 1306, are converted into a serial sig-
nal by a parallel-serial converter 1307, and are output from
20 the scanner 301. As a result, the signal output from the
scanner 301 is composed of one bil for each of Lhe NTSC sig-
nals R, G and B for one picture element, that is, 3
bits/pixel (picture element} in total for tLhree colors.

Output data from the scanner 301 are inpul to a buffer

25 memory 311 within a controller 325 in FIG. 3(al. The buffer



selects the side A when the output fromthe col or/ bl ack-and- white
discrimnation circuit 201 is O (bl ack-and-white), and 20 sel ects the
side B when the output fromthe circuit 201 is 1 (color). In the case of
manual setting, manual setting using the operation unit 203 is perfornmed in
preference to dis- crimnation by the discrimnation circuit 201. The side
A is selected when setting fromthe operation unit 203 is [err] = 0 25

(bl ack-and-white), and the side B is selected when setting is [err] =1
(color), irrespective of the valqi So in the selector 202. In a service
mode, it is possible to set a defdult node when power of a power supply is
turned on to color or black-and-white by a node switch. 5 A unit

314 converts data discrimnated as froma black- and-white original as a
resul t mamodyt OFRL | ¢ s0ra NBOHBbNEALQT /dds&ks@ddobhid €1 $hat wendryGr | fpat +on
by the unit 312 froma three-color signal into a black-and-white signal.
The cobkao rdmgdrdestsd ofiotinat £aw3 lddidsnr % Gealpr 812 do rofd ilde rimimgei dgt a

i ncluding color information using a conpression algorithm such as bl ock
codi ngwheithear fagy mmigg twall ngsbg béatkrendgwhiide ewiiral vt hogombér
transformation for every block, vector quantization, ADCT (adaptive

di screP& igingl PeEfSRRS)SYi tokhdng kgo thethlerkoBngeretatl kompletsi on

unit 15 315 perforns data_conﬁression by a conpressjon algorithm such as
MY, MREOOVRM PR N8k Arg sbaPl R EOcBnFeCIToFAMPAISRIESh i ht t 214 aR8ini | e.

to a black~and-white compression unit 315 according either
to a result of automatic discrimination between a black-and-
white original and a color original, or to manual setting of
a color/black-and-white switching button on an operation

10 panel 303. As shown in FIG. 3(b), the color/black-and-white
discrimination unit 312 includes a discrimination circuit
201, a selector 202 for selecting whether data from the BUF
311 are input to a color/black-and-white conversion unit 314
(side A) or to the color compression unit 313 (side B) ac-

15 cording to a result of discrimination by the discrimination
circuit 201, and an operation unit 203 for performing manual
setting of color/black-and-white status. The selector 202 ~
selects the side A when the output from the color/black-and-
white discrimination circuit 201 is 0 (black-and-white), and

20 selects the side B when the output from Lhe circuit 201 is 1
(color). In the case of manual setting, manual setting using
the operation unit 203 is performed in preference to dis-
crimination by the discrimination circuit 201. The side A is
selected when setling from the operation unit 203 is S1 = 0

25 {black~and-white), and the side B is selected when setiing .



At this tinme, when black-and-white data are provided as a result of manual
or automatic discrimnation, the data can 20 be transmtted if standard
conpression for a G3 FAX (facsimle) or a G4 FAX has been perforned by the
bl ack-and- white conpression unit 315, even if a party for transm ssion has
a G3 FAX or a &4 FAX. A G4 FAX is for a digital network for |SDN
(integrated services digital network), while a G3 25 FAX is for an anal og
network utilizing a tel ephone circuit. - 12 - Hence, a nobdemis needed.
for a G3 FAX. Bl ack-and-white data transmtted froma 4 FAX or a G3 FAX
are stored in a hard disk 316., and 1dr e” decoded by a bl ack-and-white
expander 317. The data are conposed of only 5 bl ack information at this
time. Hence, when, for exanple, an ink-jet printer 302 for sinultaneously

recordi ng £ omy col 9 § 4515569, fak8sht 06l d owf(Yahe megani& §M andegyan
(© made 0 for not perforn1ng printing (Y = 0) are added, and the

resul t antselipd ter €20RaANSIA t 4 edelr@ iz ebUiddd, millIDl’:.)é %ssiele Sbgnaéu K for
black is calculated by K =1 - YQ The signal YQw || be described | ater
It beconekefdrel €bpogessilidre powper fodfr na apowper atuppl st ot al ltpringehtemakot 0
that for color recording. Wen the transmtted data are col or data, the
dat a out <col®»r gumtbisgkranhd-whitiedbyk a3m@dgr swidisirect ed to col or expanS|on

by a col or expander 319. A color ‘correction/black formation
5 unit 314 converts data discriminated as from a black-

and-white original as a result of automatic or manual
color/black-and-white status discrimination by the unit 312

from a three-color signal into a black-and-white siénal.'
The color compression unit 313 performs compression of
: 10 image data including coleor informatioh using a compreSsioh
algorithm, such ‘as block coding for performing coding by
performing, for example, orthogonal transformation for every
block, vector quantization, ADCT (adaptive discrete cosine
transform) or the like. The black-and-white compression unit
15 - 315 performs data compression by a compression algorithm,
such as MH, MR, MMR.or the like, used in a conventional

-/ black-and-white facsimile.

At this time, when black-and-white data are provided as
a result of manual or automatic discrimination, the datLa can
20 be transmitted if standard compression for a G3 FAX
(facsimile) or a G4 FAX has been performed by the black-and-
white compression unit 315, even if a party for transmission
has a G3 FAX or a G4 FAX. A G4 FAX is for a digital network
for ISDN (integrated services digital network), while a G3

25 FAX is for an analog network utilizing a telephone circuit. .



unit 320 then perfornms color correction and black formation in order to
generate froman NISC signal a signal matched with color materials used in
the printer 302. A nultivalued 20 output fromthe color correction, black
formation unit 320 is subjected to binary coding by a
density-preserving-type bi- nary coding circuit 321, fromwhich 4-color 4
bits/ pi xel data are input to an output buffer nenory BUF 323. Data fromthe
BUF 323-are output in the formof 4 25 bits/pixel either in the case of ..
bl ack-and-white data or in -135y,the case of color data. The printer 302
is a color printer, which, for exanple, uses ink-jet recording unit having
recordi ng heads of the bubble jet system and perforns sinultaneous
recording by four heads for Y, M Cand K ar- 5 ranged in parallel.

Accor duegice, ¥Maodehiis/péx@bddaba a083f Fax.t he controller 325 are
subjected to four-color printing while subjected to buffering by a

regi strati oBlatk-droi-wlhctéieddsa [tranismicassd of rdh agk GandFARhidre, a pGBnt i ng
is performed with Y = M= C =0 and in accordance with 0 or 1 of signal 10
K. The Fadbbkeej sttoned eini o ahaydt alisin wilioh andi guied deopded iy eaitted
by boiling a filmby a thermal energy. An outline of the color facsimle of
the pr &d@@k-@ndpuu tenexnasdasw3dden o9k, aRexcomnpeseds|oha®nd wil |

bg 15 bl%rcqyii%efdoroljaépgn CEJ; OLL?La%iﬁnquﬁvﬂctee. a"s'LEeonnP'tgoCr deixsarnilp | Q,a- an
ink-jet printer 302 for simultaneously recording four colors
is used, data for yellow (Y), magenta (M) and cyan (C) made
0 for not performing printing (Y = M = C = 0) are added, and
the resultant data are transmitted to a buffer memory 323.
10 Signal K for black is calculated by K = 1 - Y&. The signal
YR will be described later. It becomes thereby possible to
perform an operation totally identical to that for color
recording.
When the transmitted data are color data, the data out-
15 put from the hard disk 316 are subjected to color expansion
by a color expander 319. A color correction/black formation
unit 320 then performs color correction and black formation hd
in order to generate from an NTSC signal a siénal matched
with color materials used in the printer 302. A multivalued
20 output from the color correction,/black formation unit 320 is
subjected to binary coding by a density-preserving-type bi-
nary coding circuit 321, from which 4-color 4 bits/pixel
data are input to an outpul buffer memory BUF 323.

Data from the BUF 323 are outpul in the form of

25 bits/pixel either in the case of black-and-white data or in .



.tion unit which is an essential unit in the present enbodi- nent, and a
nmet hod for generating a black-and-white inmage signal froma col or i mage
siignal. FIG 4 shows an exanple of the col or/bl ack-and-white 20 automatic .
discrimnation unit. In FIG 4, it is assumed that binary-coded NTSC 3

bi ts/ pi xel signals 401 for. R, G and B are input, and the values of data at
a certain point (i, j) are represented by r, g and b. If the signals are
subj ected to-rnultival ue processing with, for exanple, picture elenents 25
2n + 1 and 2m+ 1 by a nultival ue qgﬂing conversion unit - 14 - 402,
converted signals are expressed by the Toll owing ex- pression (1): [err]
Since the input signals 401 are binary.signals having values of 0 or 1, it
is difficult to calculate a color for 10 every picture elenment, and it

s ngy nesessALe tor pesfoF MuhkackTard-phidedsobor disS@ idoI i desrevery
picture ele- nment. What is necessary to determne is what color there is

W t hi n arhdwdragfoar esxambliehe asgkersnk-grkt nrace idbnkangei t t hanei pgcur s
a possibility of msdiscrimnation at 15 fine-line portions having col or
charact erscarrd hegl itkkeadblerncle, thiee brabhid en jeb sylstem(Q isndepeorfabtmes Data
subjected to nultival ue processing by expression (1) are subjected to
conver si SAMYALAREPUR IBeaxd g nbNTdQur heads for Y, M, C and K ar-

5 ranged in parallel. Accordingly, YMCK 4 bits/pixel data 308

from the controller 325 aré subjected to four-color printing

while subjected to buffering'by_gwgegistration unit for the

heads. In the case of black-and-white, printing is performed

with Y = M = C = 0 and in accordance with 0 or 1 of signal

10 K.

The bubble jet system is a system in which a liquid

droplet ‘is emitted by boiling a film by a-thermél energy.

An outline of the color facsimile of the present em-

bodiment has now been provided. Next, an explanation will be

15 provided of the color/black-and-white automatic disrimina-

tion unit which is an essential unit in the present embodi-

N\ ment, and a method for generating a black-and-white image
signal from a color image signal.

FIG. 4 shows an example of the color/black-and-white

20 automatic discrimination unit. In FIG. 4, it is assumed that

binary~coded NTSC 3 bits/pixel signals 401 for R, G and B

are input, and the values of data at a certain point (i, j)

are represented by r, g and L. If the signals are subjected

to multivalue processing wilh, for example, picture elements

25 2n + .1 and 2m + | by a multivalue coding conversion unit



and X, Yand Zin C E according to the foll ow ng expression 20 (2). Using -

a result obtained by expression (2), lightness L and colors "a" and "b" are
cal cul ated according to the fol- | ow ng expression (3): [err] - 15 [err]
5 The col or conponent is given by the foll owi ng expres- sion (4):

[err] In FIG 4, circuits 402, 403, 404 and 405 perform cal - cul ations
according to expressions (1), (2), (3) and (4), 10 respectively. A
circuit 406 determ nes an achromatic range. The threshold value "th" in the
circuit 406 becones "a" when | [err] a (0 < a < 255) and the circuit 406
determ nes that the original is éﬂlhchronatic, that is, a black-and-white
original. An accunul ator 407 counts the nunber of picture 15 el enents for
which "th" > "a" for a color in each picture el enent, and determ nes that
the origaalcdsvér£elors i di fak rthedk b PEsBEAP @y i Shat fblaYwBng ex-
predet er mi ned nunber of picture elenments, and the original is a

bl ack- greasiidre Ord gi nal when the nunber is I ess than the predeterm ned
num 20 ber. The predetermnm ned nunberrofmpicture elenments is nmade a
reference f®l thel pli2poseldf 2or dvdnt iig A swi«scrimigati on due to an error
in reading by the scanner 301 or thetsnlee-™

5 Gl

n m
1/(2n + 1)(2m + 1) T L giex, 5p -=-- (1).

oz-n P=-m

n Ld
1/(2n + 1)(2m + 1) T .. biea. §¢p-

ol gs-'m

Since the input signals 401 are binary signals having

Bl

values of 0 or 1, it is difficult to calculate a color for
10 every picture element, and it is not necessary to perform
black~-and-white/color discrimination for every picture ele-
ment. What is necessary to determine is what color there is
within an average area. If the numbers n and m are too
large, there occurs a possibility of misdiscrimination at
15 -fine-line portions having color characters or the like.
Hence, the value n = m = 1 - 10 is reasonable.
Data subjected -to multivalue processing by expression
(1) are subjiected Lo conversion between R, G and B in NTSC
and X, Y and Z in CIE according to the following expression
20 (2). Using a resultl obtained by expression (2), lightness L
and colors "a" and “"b" are calculated according to the fol-
lowing expression (3):
X1 FR1
Yl = (aij) | Gl -—= (2.

25 z1 B1 -



The above-described discrimnation of whether the original is colored or

bl ack-and-white is perfornmed for 25 every page of the original.
Accordingly, in automatic dis- - 16 crimnation, reading is perfornmed
-first assumng a color original, and data for one page subjected to color
conpres- sion by the color conpression unit 313 are stored in the hard disk
316 while discrimnating the data by the dis- 5 crimnation circuit 312.
When the count nunber in the ac- cunulator 407 is small at the end of
readi ng one page and so it is discrininated that the original is

bl ack-and-white, the data stored inlthe disk 36 are input to the
color/ bl ack- and-white discrimnation unit 312 by the col or expander 319.
10 Since it has been known that the data flown fromthe dis- crimnation
unit: 312 are for black-and-white, the col or data are converted into

bl ack- and-white data by the col or/ bl ack- and-white conversion unit 314, and
t he convertedpdat a1 q yayiet)terd agaié in the hard disk 316 by the

bl ack-and-white 15 conpression unit 315. The col or data which were
previously input 800 ddlXeoed dfdt er OFa0k)vhHIwhite conversi(dl.of the data
subj ected to feedback. Hence, the data are stored in the hard disk 316 in a
M ni mum capachbt ¥. 200G (¥ /Y9 & /@i ayrfd Fot! €%l ai ning a nmethod for obtain-
20 i ng bl ack-and-white binary data from col or binarx 9ata. -
Bl atk- and- whi Thedfolan ccPPRANERY S B vVeDr Pexdift efOLlRKEing expres-

sion (4): .

1 =Ja2 + b? —— --= (4).

In FIG. 4, circuits 465, 403, 404 and.405 perform cal-
culations according to ‘expressions (1}, (Zi; (3) and (4),
1 10 respectively. A ciréuit 406 determines an achromatic range.

The threshold value "th" in the circuit 406 becomes "a" when
1 < a (0 < a < 256) and the circuit 406 determines that the
original is én achromatic, that is, a black-and-white
original. An accumulator 407 counts the number of picture
15 elements for which "th" > "a" for a color in each picture
element, and determines that the original is a color
\uj original when the number is at least a predetermined number
of picture elements, and the original is a black-and-white
original when the number is less than the predetermined num-
20 ber. The predetermined'numbeb of picture elements is made a
‘reference for the purpose of preventing misdiscrimination

due to an error in readihg by the scanner 301 or the like.
The above-described discrimination of whether the
original is colored or black-and-white is performed for

25 every page of Lhe original. Accordingly, in automatlic dis-



of (Rl, Gl, Bl), where R, G and B are binary data output fromthe scanner
301. When the corresponding inmage is nmanually set to a bl ack-and-white
node using the operation 25 panel 203 (303 in FIG 3(a)), or it is

di scrim nated as a -17- bl ack-and-white original by the

col or/ bl ack-and-white automatic discrimnation unit 312, a bl ack-and-white
signal is produced according to the followi ng expression (5): [err] =
0.299R + 0.587G + 0.114B --- (5. 5 ~ Signals R, G and
B, being binary data, are 0 or 1. Cal- culation using expression (5) is
performed while performng conveist®n™0 -> 0 and 1 -> 255. It is assuned
t hat bl ack-and- white binary coded data Kis K= 0 (a dot is not printed)
if [err] 128, and K =1 (a dot is printed) if [err] < 128. 10

Expresst Pimink tiiod 97 rehi@ idigei 8l v 9t fedUli8E € dak8umilny &EBNIYY L OF~
from NTSC signals. Wien other signals are input, black-and-white signals

may al sorbginklai aed Wddty fobi Bhkapayasisuinosgd , téhedyb rc eainfpradsnt S
have different values. 15 As descri bed above, according to the
presents eabodbiy- tieat coly mamoabre seri aut omiti Sdl3 yaset sitmgredieibl adke and-
white/color status of an original, and by using a conpres- sion nethod for
a bl ackhand- whisle Bifgewhblea bisecrimimating etbei (et bandthei 9g sr
conpressi on nethod for a color 20 i mage for a color original, conpression
ef¥ eci cPE{miBAtRE@N circuit 312, When the count number “in the ac-
cumulator 407 is small at the end of reading one page and so
it is discriminated that the original is black-and-white,
the data stored in the disk 36 are input to the color/black-
and-white discrimination unit 312 by the color expander 319.
10 Since it has been known that the data flown from the dis-
crimination unit 312 are for black-and-white, the color data
are converted into black-and-white data by the color/black-
and-white conversion unit 314, and. the converted data are
written again in the hard disk 316 by the black-and-white
15 compression unit 315. The color data which were previously
input are deleted after black-and~-white conversion of the
data subjected to feedback. Hence, the data are stored in A
the hard disk 316 in a minimum capacity.
FIG. 5 is a diagram for explaining a method for obtain-
20 ing black~and-white binary data from color binary data.
Black-and-white data are produced using, {or example, a sel
of (R1, G1, Bl), where R, G and B are binary data output
from the scanner 301. When the corresponding image 1is

manually set to a black-and-white mode using the operation

25 pane1'203 (303 in FIG. 3fal)), or it is discriminated as a .



greatly increased in the case of a bl ack-and-white original. Furthernore,
by providing the col or/black-and-white conversion unit 314, it is possible
to use a conpression al- gorithmfor black-and-white information even when
chromatic 25 picture elements exist in a part of -an original .- Moreover,

-18 - it becones possible to communicate with existing facsimles in
formats G3, 4 and the like. In addition; since the systemis arranged so
t hat manual discrimnation may al so be perfornmed as well as 5 automati c

discrimnation, it is possible to performtrans- m ssion and reception
using a conpression algorithmfor b} Ack- and- whi t e information if the user
wants to transmt and receive a color eriginal in a short tine, or when it
is not necessary to transmt an inage in color. 10 Second Enbodi ment The
basi.c, copi hgw-adh8n waf i feSespid iDdib¥ENE hies ¢ dkar /b kat kt@rtdawhdhtawn in
FIG 3. In the present enbodi nent, in place of the conversion fromR, G and
B signal sutemdESE iditsersingiwasion Uaitadd2,b"a 16lackseddiyhite signal

col or/ bl ack-and-white discrimnation in the first enbodi nent, conversion
into si ghal préfutedndcearslingdto Thhe fellewingrexeRes&dpadilPdrit differs
fromthe first enbodinent in that a HLS conversion unit 408 35 shown in
FIG 6 is proVidedOi-?99Race Of58%e iPcli¢8 403 and 4047 For (°)-

5 . Signals R, G and B, being binary data; are 0 or 1. Cal-
culation using expression (5) is performed while performing
conversion 0 » 0 and 1 » 255. It is assumed that black-and-
white binary éoded data K is K = 0 (a dot is not printed) if
Yi 2 128, and K = 1 (a dot is printed) if Y1 < 128.
'_10 Expression (5) is for the case of signals subjected to
color separation from NTSC signals. When other signals are
input, black-and-white signals may also be obtained using a
similar basic concept, though coefficients have different
values.
15 As described above, according to the present embodi-
ment, by manudlly or automatically setting the black-and- -
\v) white/color status of an original, and by using a compres-
sion method for a black-and-white image for a black-and-
white original, and using a compression method for a color
20 image for a color original, compression effeciency can be
greatly increased in the case of a black-and-white original.
Furthermore, by providing the color/black-and-white
conversion unit 314, it is possible to use a compression al-
gorithm for black-and-white information even when chromatic

25 picture elements exist in a part of an original. Moreover, 3



20

l'i ke.

and-whi i & Hesomeni nabissibiey the cpamiwrined,e fwi tiexerpseingcfacsaidiilgst 0=t he
di stribution of chromatic and achromatic colors in Max (R, G B) - Mn (R
G B) spacéormatsdGBabEdi mpdt thieGlikeshows an exanple of utilization of
color fac- 15 sim | es having the col or/ bl ack-and-white automatic dis-
crinination GRi BA9htine fifipcentlienSnsten i agranged &% thakn | SDN

the conversion into L, "a" and "b". Expression for conversion from
signals RR Gand Binto signals H L and Sis showmn in FIG 7. The color
conponent is provided by the followi ng expression (6): [err] 25 A et hod
for determ ning an achromatic range fromthe val ue - 19 - 1 is the
same as that in the first enbodi nent. Conversion fromsignals R Gand Bis
not limted to the above-described signals L, "a" and "b", and signhals H, L
and S, but an identical discrimnation operation nmay be per- 5 f or med
using paraneters separated into a;gightness signal and hue signals and
capabl e of discrimnating between chromatic/achromatic properties for every
pi cture elenent, such as signals L, v and v, signals Y, | and Q or the

Even i f paraneter conversion is not perforned, color/black- 10

(a digital

602,
5

10

gi tal cqmynication netvork) €04, PSTN (@, putyi g, g gRhone £11,qu1 1)

automatic discrimination, it is possible to perform trans-
mission and reception using a compression algorithm for
black-and-white information if the user wants to transmit
and receive a color original in a short time, or when it is
not necessary to transmit an image in color.

Second_ Em iment

The basic configuration of a second -embodiment is iden-
tical to that shown in FIG. 3.

In the present embodiment, in place of the conversion
from R, G and B signals in NTSC into signals L, "a" and "b"
used in color/black~and-white discrimination in the first
embodiment, conversion into signals H, L and S is used.

That is, the present embodiment differs from the first
embodiment in that a HLS conversion unit 408 as shown in
FIG. 6 is provided in place of the circuits 403 and 404 for
the conversion into L, "a" and "bH".

Expression for conversion from signals R, G and B into
signals H, L and S is shown in FIG. 7. The color component
is provided by the following expression (6):

1

1 + S2 --- {6).

A method for delermining an achromatic range {rom tLhe value

b



(CFAX) 604 having a col or/ bl ack-and-white automatic dis- 20 crimnation
unit used in corporation "C'" 603. In corporation "A" 605, a color facsimle
(CFAX) 606 is connected to the ISDN through Iine F, and a 4

bl ack-and-white facsimle 607 is also connected to the |ISDN through line E

In corporation "B", a color facsimle (CFAX) 609 is connected to the | SDN

25 through line C, and a G3 bl ack-and-white facsimle 610 is - 20 -

connected to the PSTN through |ine D. Wen both color and bl ack-and-white

originals are transmtted fron1c0[p0{?1jon "C' 603 to corporation "A" 605,

the CFAX 604 can transmt inmage data to the CFAX 606 on line 5 E via the

| SDN t hrough line A using its col or/ bl ack-and- white automatic or manual

discrimnation unit 312 in the case of a color original. In the case of a

bl ack; and- Wi tttheOrdphenads thatsihsshenfissaueabaidicdly. switched to the (4

bl ack- and-whi te FAX 607, and high-quality bl ack-and-white 10 i mage data

can be transmQarede nsibnglf speesligngils IRy | §, andade idatmoctand ibvei tednssi tt ed
to the separate facsimles in corporation " B by"pqrforning

col or/ bl &&e- ghevgridesernibedrshgmalsoh, Thé aRdAXS'b604,arghes bgwiab99Husbd in

the present, enbodi- 15 , . nment are_inmge processing apparatuses explained in

the firs®PEnfoditEntan 1IRAL Eahdd FSEEANERREN ORo OPIFE AMHRD FRRY aPB PRE~GAFAX
6075|n C¥5 %@%'Jﬁhné\baiiﬂ%‘éégeézbaﬁg%édnf§t§ %nqightness signal

and hue signals and capable. of discriminating between

chromatic/achromatic properties for every picture element,

such_as.signals L, u and v, signals Y, I and Q, or the like.

Even if parameter conversion is not performed, color/black-

'J10 -and-white discrimination may be performed, for example, ac-
cording to the. distribution of chromatic and achromatic
colors in Max (R, G, B) - Min (R, G, B) space.

Third Embodiment
FIG. 8 shows an example of utilization of color fac-
15 similes having the color/black-and-white automatic dis-
crimination units in the first embodiment. In FIG. 8, there

are shown ISDN (a digital communication network) 601, PSTN

{a public telephone circuit) 602, and a color facsimile

{CFAX) 604 having a color/bLlack-and-white automatic dis-

20 crimination unit used in cofporaLion “C" 603. 1ln corporation

"A" 605, a color facsimile (CFAX) 606 'is connected to the
ISDN through line F, and a G4 black-and-white facsimile 607
is also connected to the ISDN Lhrough line E. In corporation

"B", a color facsimile (CFAX) 609 is connected to the ISDN

25 Lthrough line C, and a G3 bLlack-and-while facsimile 610 is -



D connected to the CFAX 609 and the G3FAX 610 in corporation "B",
respectively, are registered whether they are for color 20 FAXs or

bl ack-and-white FAXs according to their addresses. and the -systemis
arranged so that the CFAX 604 in corpora- tion "C' at the transm ssion side
can select the registra- tion. Wien the discrimnation unit 312
discrimnates that. the 25 original has a color inage, 1inmage data are
transmtted to - 21 - the CFAX 606 or the CFAX 609. Wen the
discrimnation unit 312 discrininagﬁs that the original has a

bl ack-and-white i mage, imge data are transmtted to the G4FAX 607 or the
&GBFAX 610. 5 When corporation "A" or "B'" at the reception side has
only a color facsimle, data are transmtted to the color facsimle. Wen

only acghag@t@@d1mhlgﬁéfp@ﬁmnthgohghowqgg,[ﬁata are transmtted while e
perform ng conpression for black- and-white information by the

bl ack- and- WiWihieéen CBIUES&0Q0 L0andiNbll aZhb- £N@R wihfi td1Co@liiglinal sl Sare
discrimnated as a color original. Thus, it becones possible to transmt
dat a f oraasmirtted firtm scérvparaolion faA'si60d co ad phatat ifar 'bA‘Acé&os,
and-white originals to a facsim |l e dedicated for bl ack-and- white inmages,
even | theoCHFAXo6QA s tnendhitk imadendata 1® the (GFAKI60Grennd kod.

Hence, the present_ enbodi ment provides very significant effects fromthe
vﬁempanW%ﬁ themiSRNt thgough line A using 1ts color/black-and-

white automatic or manual discrimination unit 312 in the
'c;s; of a color original. In the case of a black-and-white
original, transmission is automatically switched to the G4
black-and-white FAX 607, and high-quality black-and-white
10 image data can be transmitted at high speed. Similarly,
image data can be transmitted to the separate facsimiles in
corporation "B" by performing color/black-and-white dis-
crimination.
The CFAXs 604, 606 and 609 used in the present embodi-
15 ment are image processing apparatuses explained in the first
embodiment. Lines E and F connected to the CFAX 606 and the
G4AFAX 607 in corporation "A", respectively, and lines C and ~—
D connected to the CFAX 609 and the G3FAX 610 in corporation
"B", respectively, are registered whether they are for color
20 FAXs or black-and-white FAXs according to their addresses,
and the system is arranged so Lhat the CFAX 604 in corpora-
tion "C" at the transmission side can select the registra-
tion.
When the discrimination unit 312 discriminates tLhat the

25 original has a color image, image data are transmitted to



speed, image discrimnation, cost and the like. In the ISDN or the I|ike,
since it is possible to assign a plurality of subaddresses for one circuit,
bl ack- and-white 20 and color facsimles may be installed in the
subaddresses. In this case, according to the present enbodi ment, i-n con-
sideration of the current status that very few col or fac- S|n1les have been
used, the systemis arranged so as to be able to also communicate with 4
and G3 machines. That is, 25 if a black-and-white original is mxed
anong col or -22- originals, a blagk=-and-white signal is automatically
produced, data are conpressed in a black-and-white node to increase _
conpression efficiency, and recording is performed using only black ink in
reception. i s _thereby possible to rovide better definition in

fine:]ine H%r??ﬁﬁsGQQxﬁFa%h%hﬁﬂ&ﬁeﬁo%xwwgeﬁsQhet4%§¢T%mﬁthhﬂninnit

r ecordi n l,ack b erposing three colors, and to provide higher
pi ct urla %h]g% ?;’lscrflt Ja‘h%ﬁ?§gl z‘r?'gf the ok iginahi hesom &W%‘aFér WPH&P

/bl ack- wh
or ovi dod, TR © ke FREe B B RRR Epd e R 0o+ ABE SR BreEptha i on

panel inoyEles poset a black- and-white node. A | um nance signal is
t her eby obtalned fronlthree col or data, and bl ack-and-white data are

obt gi ned by biwéy eedpbgaltthen UM nagee "Fognay . tiEQU%ec'etpdl%rméﬁaQ' fiak0 15
realize comuni cation with conventional facsimles which are
only a color facsimile, data are transmitted to the color
facsimile. When only é 5lack-§ndtyhite facsimile is owned,
[ data are transmitted while performing compression for black-
anq—white information by the black-and-white compression
10 unit 315 even if the original is aiscriminated as a color
original.'Thus, it becomes possible to transmit data for
color originals to a color facsimile, and data for black-
énd—white originals to a facsimile dedicated for black-and-
white images, even if color originals and black-and-white
15 origihals are mixed. Hence, the present embodiment provides
very significant effects from the viewpoint of communication
speed, image discrimination, cost and the like.
In thg'ISDN or the like, since it is possible to assign
a plurality of subaddresses for one circuit, black-and-white
20 and.colér facsimiles may be installed in the subaddresses.
In this case, according to the present .embodiment, in con-
sideration of Lhe current status that very few color fac-

similes have been used, the system is arranged so as to be

able to also communicate with G4 and G3 machines. That is,

[\
(44

if a black-and-white original is mixed among color .



not color facsimles. Fourth Enbodi nent Although the basic configuration of
an i mage processing apparatus of a fourth enbodinent is identical to that
of the 20 first enbodi ment, a nethod of col or/bl ack-and-white dis-
crimnation is different in the present enbodinent. That is, in the first
enbodi nment, col or/ bl ack-and-white discrimnation is perforned for every
page of an original. In such a discrimnation nethod, however, if data are
trans- 25 mtted while selection is performed between a col or printer

- 23 - and a bl ack-and-white pan% r at the reception side accord- ing to a
result of automatic (or manual) dfScrimnation for an original, as in the
third enbodi ment, when col or pages and bl ack-and-white pages are m xed in
an original conposed 5 of several pages, one original is dispersed in a
pl ur al otryi @fi nrl 8t, eres. bHenck - s r @ hoiccer $ i nanvensepaet paatiicid R lyy when
a bl ack-and-white printer and a color printer are separately installed. In
t he pr eseducethoddabat armichomppesbdmiins sobladkbgndewhdtei mpde to

col or/ bl ack-and-white dis- 10 crimnation for every original. The

conf i gdn@respeofcenrrepaient efifisiengs, wand pecexdigesiiedropfeemedence to

FIG 3. In FIG. 3, the col or/ bl ack-and-white discrimnation unit 312
i scr i HAREORLY G BFECRDRndBWAFEE PGl drti idinereby possible” to

5 provide better definition in fine-line portions, such as
character portions or the like, than in recording of black
by superposing three colors, and to provide higher picture
quality in transmission of black-and-white originals. For
that purpose, a color/black-and-white automatic discrimina-

10 tion unit is provided, and a black-and-white setting switch
is provided on an operation panel in order to set a black-
and-white mode. A luminance signal is thereby obtained from
three-color data, and black-and-white data are obtained by
binary coding the luminance signal. Thus, it is possible to

15 realize communication with conventional facsimiles which are
not color facsimiles.

Fourth Embodiment e
Although the basic configuration of an image processing
apparatus of a fourth embodiment is identical to that of Lhe

20 first embodiment, a method of color/black-and-white dis-
crimination is different in the present embodiment.

That is, in the first embodiment, color/black-and-white
discrimination is performed for every page of an original.
In such a discrimination method, however, if data are trans-

mitted while seleclion is performed between a color printer .

[\
o



15" for every page as in the third enbodinent. Data of a page
di scrimnated as having a color inmge are conpressed using an algorithmfor
col or immage conpression by the color com pression unit 313, and the
conpressed data are stored in the hard disk 316. On the other hand, data of
a page dis- 20 crimnated as having a bl ack-and-white i mage pass through
the col or/ bl ack-and-white conversion unit 314, are conpressed using an
~algorithmfor black-and-white i nage com pression by the black-and-white
conpression unit 315, arid the conprgssed data are stored in the hard disk
316. 25 In the present enbodinment, as shown in FIG 3(c), a - 24
- counter 204 for counting outputs having a value 1 (that is, pages
di scrim nated as having col or inages) anong output signals fromthe
col or / bl arid andbihtkeaddsahiitiendis DNt &f rat Cehe 2@kt dt jum\Ve Tibsl. a¥BEeRd -
discrimnation for a plurality of 5 pages has been perforned, the entire
ori gi nal iireg tt@ananresedtt @ fa axtiamaf besi orl eaniuad )CFPE GO0 ina t hren CFAX 609
in FIG 8) except when the count value is 0, and col or output is perforned.
Accor di ngn oorhgipaéserts eibodiheenthinfegmbodimedital whenc sigdeedrages
plurality of pages, color/black- 10 and-white discrimnation is perforned
not for é’\fé’rybb%l‘g'éTa'bﬁf“"FbFeePéﬁfsorar’@ rf&’r’.‘eﬂeht‘e?“e\fb‘ﬂga’rf‘ao]riﬁ?'ﬁ% sed
conposed ootf bot hrb ack-%nd-vvhi te and icoI or.é)agrgs gggeae itnr al{lsrritt‘;t_ggi;;n a
uni ® to & siTRY e PecBFERS aPbar 8F A& 1PRd, Har AbPREF SRR P ¥
of printers. Hence, there occurs inconvenience particularly
when a black-and-white printgﬁmand_a COlor"érinter are
separately instélled..In the present embodiment, such a
problem is solved by performing color/black-and-white dis-
'_10 cri@ination for every original.
The configuration of the present embodiment will be ex-
plained by reference to FIG. 3.
In FIG. 3, the color/black-and-white discrimination
unit 312 discriminates. color/black-and-white of an original
15 for every page as in the third embodiment. Data of a pége
discriminated as having a color image are compressed using
an algorithm for color image compression by the color com-
pression unit 313, and the compressed data are storéﬂ in the
hard disk 316. On the other hand, data of a page dis-
20 criminated as having a black-and-whilte image ‘pass tLhrough
the color/black-and-white conversion unit 314, are
compressed using an algorithm for blgck—and—white image com-
pression by the black-and-white compression unit 315, and

the compressed duta are slored in the hard disk 316.

25 [In the present embodimentl, as shown in FIG. 3(c¢), a



conpression for a black-and-white image is performed for 15

bl ack- and-white pages at that tinme, comrunication tine can be shortened,
and cost can be reduced. Fifth Enbodi ment Al though, in the foregoing third
enbodi nent, the kinds of facsimles at the reception side are previously 20
regi stered as addresses at the transm ssion side, and a party for

transm ssion is selected in accordance with the col or/ bl ack-and-white
status of an original, the kind of facsimle at the reception side nay be
confirmed in a proce- dure before %Aaxting comuni cation, and a facsimle
at the 25 transm ssion side may be selected its accordance with the -
25 - confirnmed result, as in the present enbodi nent. The present enbodi nent
wi |l now be expl ained by reference to the flowhart shown in FIG 9. An

ori gi nalourste padl0f of oxn cammiritngdfowreu paigbabyngha 57alueol of thepaiat,i or~
apparatus 12 (S1), and the col or/bl ack-and- white status of the original is
t hen dirsgeai ﬂatwbymnéeéoltm/ headingree hart d mpges i) mamanHouhPut3l12
(S2). When the orlglnal has been discrimnated as_a cql or orjginal, color

i mage cotARELSi bRORs theEr Foledd Rpakieardryh (f'(?ﬁp‘”éggi’dﬂ”d‘rﬁtt“lﬁ cizr3 (s3).

Wien th has_been di ted
ol ack: At G0 D bBnBrESRBR i HASE) FORRAA N S 1RO BI Lak. AnHRLS HoRp essi on

unlt 31 é )has been performed, the entire original is transmitted

to a color facsimile (the CFAX 606 or the CFAX 609 in FIG.

8) except when the count value“§§ 0, and color output is

performed. According to the present embodiment, when an

original is composed of a plurality of pages, color/black-

10 and-white discrimination is performed not for every page,

but for every original. Hence, even an original composed of

both black-~and-white and color pages can be transmitted in a

unit to a single reception apparatus. Furthermore, since

compression for a black-and-white image is performed for

15 black-and~-white pages at that time, communication time can

be shortened, and cost can be reduced.

Fifth Embodiment ~

Although, in the foregoing third embodiment, the kinds

of facsimiles al Lhe reception side are previously

20 registered as addresses at the transmission side, and a

party for transmission is selected in accordance wilh the

color/black-and-white status of an original, the kind of

facsimile at tLhe receplLion side may be confirmed in a proce-

dure before starting communication, and a facsimile alL the

25 transmission side may be selected in accordance with the .



In>either case, conpressed data are stored in the hard disk 316. 15

If the original is conposed of a plurality of pages, the above-described
processing is repeated for all pages (S5), and the process proceeds to
protocol with the recep- tion side when the processing has ended (S6). If ~ ~
all pages of the original “de black-and-white (S7), 20 and there is a

bl ack-and-white facsimle at the reception side (S8), data. are transmtted
to the black-and-white fac- simle (for exanple, the GAFAX 605 or the G3FAX
610 in FIG 8) (S9). If all pages_ofpsthe original are black-and-white (S7),
but the reception side has only a color facsimle 25 (S8),

bl ack-and-white image data are transmtted to the - 26 - color facsinile
(S10). In this case, since the color fac- simle at the reception side has
bot h_t hecent brmedpardel t31@sanich ttte heedemhdembod tmerpander 317, as shown
in FFG 3(a), the color facsimle can reproduce a bl ack-and-white imge 5
even if conpr®bsedpdatse ot tdrebblddoke and-whilte nadgd ar € ¥RE2ILRA |HY at

| east one page of the original has been dis- crimnpated as colored (S7),

and thereeferance| §p thesiffiowshany shehm r FE&- EAX 606 or 609 in FIG 8)

at the_recep- 10 tion side ($S11), . data are transmtted to the,col.qr
facsimle (S18p. oxigipgt s Sfc?ac%lf) Tf&BsARAY At Ot h8 Fedit (i"'ort?‘vsitg‘e?
5 color separation apparatus 12 (S1), and the color/black-and-
white status of the original is then discriminated by the
color/black-and-white discrimination unit 312 (S2). When the
original has been discriminated as a color original, color
image compression is performed by the color compression unit
110 313 (S8S3). When the Sriginal has been discriminated as a
black-and-white original, black-and-white compression is
performed by the black-and-white compression unit 315 (S4).
In either case, compressed data are stored in the hard disk
316.

15 If the original is composed of a plurality of pages,
the above-described processing is repeated for all pages
1\ (S5), and the process proceeds to pfotocol with the recep-

tion side when the processing has ended (S6).
If all paées of the original are black-and-white (ST’,
20 and there is a black-and-white facsimile al the receplion
side (S8), dala are transmitLed to the black-and-white fac-

simile (for example, Lhe G4FAX 605 or the G3FAX 610 in FIG.

8) (S9). If all pages of the original are black-and-white
({S7), but the reception side has only a color facsimile
25 (S8), black-and-white image data are transmitted Lo the L



data subjected to col or i nage conpression anpng i nage data stored in the
hard di sk 316 are expanded by the col or ex- pander 319, are then converted
i nto bl ack-and-white i nage 15 data by the col or/ bl ack-and-white
conversion unit 314. The converted data are subjected to bl ack-and-white

I mmge com pression by the bl ack-and-white conpression unit 315, and the
resultant data are stored again in the hard disk 316. The col or data are

t hus switched to bl ack-and-white conpres- 20 sion (S13), and are
transmtted to a bl ack-and-white fac-_simle (S14 ). According to the
present enbodi nent, after bl ack- ag whi t e/ col or discrininaton for an
original, the transm ssion side perforns transm ssion after discrimnating
by a 25 prot ocol whether an apparatus at the reception side is a - 27
- facsiaoler cipabli@idie rekl Vi ngdrcoliwisdataseqr aihaesithel &dlor fac-

bl ack-and-white data. Hence, an appropriate selection my be perforned even
if it tﬁinitﬂ g% evhousegebbéanksdwe WasiPatipethd epber aexpanderr 8¢8pti on

si de has. Furt hernore, since both the col or/ bl ack-and-white

st at us agfd aﬁfi‘%r‘i”g?%‘aTaaﬂd"bhéecGP‘éﬁal“lﬂed‘ck?t’a?ld m.%l@o%@amsl’b@ aR{ &ppar at us

at the receptjon side _are considered, _ef- enc% further

|pcrea§€H’t Hnbacsdmils ?%“péFP??ﬁHﬁﬁ éb F hgat H 158 mMagron for

e%ther Oqg Ogﬂjx%ﬂékessegv escrkbqﬂltwgl —and white image are
received.

If at least one page of the original has been dis-
criminated as colored (S7), and there is a color facsimile
(for example, the CFAX 606 or 609 in FIG. 8) at the recep-
10 tion side (Sl1l1), data are transmitted to the color facsimile
{S12). If there is no color facsimile at the reception side,
data subjected to color image compression among image data
stored in the hard disk 316 are expanded by the color ex-
pander 319, are then converted into black-and-white image
15 data by the color/black-and-white conversion unit 314. The
converted data are subjected to black-and-white image com-
pression by the black-and-white compression unit 315, and N
the resultanlL data are stored again in the hard disk 316.
The color data are thus switched to black-and-white compres-
20 sion (S13), and are transmitted to a black-and-white flac-
simile (S14).
According to the present embodiment, after black-and-
white/color discriminaton for an original, the Lransmission
side performs transmission aftLer discriminating Ly a

25 protocol whether an apparatus al the reception side is a .-



Si xth Enbodi ment FIG. 10 shows.,a fl-owmchart of a sixth enbodi nent of the
present invention. In the.present enbodi nent, a bl ack-and-white transm s-
15 sion node and a color transm ssion node are nanual ly selected using a
node switch on the operation panel 303, and processing is perforned in
accordance with the kind of .fac- simle at the reception side. First,

ei ther one of the black-and-white transm ssion 20 node and the col or
transm ssi on node is manual |y set using the operation unit 203 on the
operation panel 303 (S21). In the cqlor transm ssion node, color inmage
conpression is per- forned irrespéc@ﬂbé of bl ack-and-white/color of an
original, and the conpressed data are stored in the disk (S22 and 25
S23). Protocol is then executed (S24). If there is a color - 28 -

facsimlg ggih@ﬁéwﬁgﬂgﬂfg]éfdpecei?fngoegngsdQEatGQ A FaAiGilrangg tted

to tfre color Tacsimle wthout nodification (S25 and S26). If there is no
col or fags$h@klgndlvHid 6fLDs . LHORCS] U8n Ap¥Rbee ivdenisey. dot iRaT fyask by a
war ni ng neans 5 (not shown), and the fact is also displayed on a |iquid-
crystal gegflomed tRenopef aliitomaanedt3ere\S)slyf beexonknawnd wthd qder f or m
bl ack-and-white transm ssion is issued through the operation panel 303
(S28), itmge dft appjsaotedthe ceteptiongeidenpesssi on are converted into

data subjected
5 Furthermore, since both the color/black-and-white

status of an original and the color/black-and-white status
of an apparatus at the reception_.side are considered, ef-
ficiency can be furthér'increaséd than when control is per-
formed according to discrimination for either one of the
'_10 above-described two items.
Sixth Embodiment
FIG. 10 shows a flowchart of a sixth embodimeht of the
present invention.
In the present embodiment, a black-and-white transmis-
15 sion mode and a color transmission mode are manually
selected using a mode switch on the operation panel 303, and
./  processing is performed in accordance with the kind of faé—
simile at the reception side.
First, either one of the :black-and-white transmission
20 mode and the color transmission mbde is manuaily set using
the operation unit 203 on the opgration panel 363 {S21). In
the color transmission mode, color image compression is per-
formed irrespective of black-and-white/color of an original,
and the compressed data are stored in the disk (S22 and

25 S23). Protocol is then executed (S24). If there is a color .



10 to bl ack-and-white i mage conpression (S29), and bl ack-and- white
transm ssion is performed (S30). If black-and-white transm ssion i s not
performed, the process is term nated. Wen the transm ssion node is a

bl ack-and-white trans- m ssion node, black-and-white inmage conpression is
per- 16 formed, the conpressed data are stored in the disk (S31), and
protocol is executed (S32). If there is a black-and- white facsimle
(including a color facsimle having a func- tion of receiving

bl ack- and-whi te conpression data) 2% the reception side, black-and-white
transm ssion is perfornmed 20 (S33and S34). If there is no

bl ack-and-white facsimle, the voice warning and di splay are perforned as
descri bed above (S35). Wen color transmssion is perforned, data are con-
verted fadoimile adbjtdee edeteptdoar sidge cthrprassient$ S37T) , thadddakor-
transm ssion is perfornmed (S38). Wien col or trans- 25 m ssion i s not
perforrace thenpmitéed it tthen pated (feI@)imile withoutscreddfigatdarhe

present enbodinment, by perform ng marning and di spl ay when conmmuni cati on
i ntendeP%Y thd 8p8Mat Hf AR be per FOLRE ERGSA md henitn| thBd&eicePset |, it

[ ible t fi ' Lo by tput at .t ) ti I de,
and’ so 4T oBadBperhTPEEY. “aIRE, EhoBAFheRPeRi B A GERLNE MeSRhar ¢ o

éifevm¥K5€nQR®JH¥E QLdtm%é”F§§Qtﬂé“@ig£oaisplayed on a liquid-

crystal display on the operation panel 303 (S27). If a com-
mand to perform black-and-wh§23~transmission is issued —

through the operation panel 303 (S28), image data subjected

to color image compression are converted into data subjected

10 to black-and-white image compression (S29), and black-and-

white transmission is performed (S30). If black-and-white

transmission is not performed, the process is terminated.

When the transmission mode is a black-and-white trans-

mission mode, black-and-white image compression is per-

15 formed, the compressed data are stored in the disk (831},

and protocol is executed (S32). If there is a black-and-
white facsimile (including a color facsimile having a func- A d

tion of receiving black-and-white compression data) at the

reception side, black-and-white Lransmission is performed

20 (S33 and S34). If there is no black-and-white facsimile, the

voice warning and display are performed as described above

{S35). When color transmission is performed, data are con-

verted into data subjected to color image compression {(S37),

and color Lransmission is performed (S38). When color Lrans-

25 mission is not performed, Lhe process is terminated (S36).



_In the present enbodinment, an auto col or selection node 10 (ACS node) for
automatical ly discrimpnating the black-and- white/color status of an
original, a color transm ssin node and a bl ack-and-white transm ssion node
are manual ly selected using a node switch on the operation panel 303. An
expl anation wll now be provided mainly of steps 15 different fromthose
shown in FIG 9. First, node setting is performed using a node switch on

t he operation panel 303 (S40). In the case of the ACS node, the sane  -.
processings as those in FIG 9 (stepg Sl - S5) are performed (S41). If the
col or node has been selected, all 2029 pages are subjected to color inmage
conpression, and the conpressed data are stored in the disk (S43). In the
case. of the black-and-white transm ssion node, bl ack-and-white image
CONPRESSi on i sapeldid Rd, tdehle KPEPLAISeelnBaldi e A tSt Wyedoé Arbha i SK
($44). 25 The subsequent processings are nearly identical to 30

t hose showarninig Gan@, deixcppbyt vdiehheomnge ivarniag adnit endgeldaybas tdlwown
in FIG 10 are performed (S45 and S47), and data subjected to

bl ack- andempratorngsganednpbespeofoamedc sthewept agnuado mirden ksbpeéved tt o
col or inmage conpression in the 5 case of a color facsimle incapable of
recei vi ng* §aPasstpre @ etrrbiBPaR- dMp8mi te PSmoMdRU Pt SEBR. neseante

present epbodi nent, . since g mode for autonpf| .

Seventh Embodiment

FIG. 11 shows a flowchart of a seventh embodiment of

the present invention.
In the present embodiment, an auto color selection mode
i0. (ACS mode) for automatically discriminating the black-and-

white/color status of an original, a color transmissin mode
and a black-and-white transmission mode afe manually
selected using a mode switch on the operation panel 303.
An explanation will now be provided mainly of steps
15 different from thoselshown in FIG. 9.
First, mode setting is performed using a mode switch on
N} the operation panel 303 (S40). In the case of the ACS mode,
the same processings as those in FIG. 9 (steps Sl1 - S5) are
performed (S41). If the color mode has been selected, all
20 pages are subjected to color .mage compression, and the
compressed data are stored in the disk (S43). In the case of
the black-and-white transmission mode, black-and-white image
compression is performed, and the compressed data are stored
in the disk (S44). .

25 The subsequentl processings are nearly identical to



cally discrimnating the black-and-white/color status of an original and a
node for manual |y assigning bl ack-and-white 10 transm ssion and col or
transm ssion, efficiency in process- ing is increased when, for exanple, a
color original is transmtted in black-and-white. Ei ghth Enodinent FIG 12
shows an ei ghth enbodi ment of the present in- 15 vention. In the present
enbodi nent, a protocol is executed before image conpression, and conversion
of conpressed data becones unnecessary. Mdde setting (S51) is the same as
in the case of FIG 20 11. Next, the protocol is executed (S52), and
confirms whether a facsimle at 8Re Feception side is a black-and- white
facsimle or a color facsimle. If the black-and-white transm ssion node
has been set and the reception side has a bl ack-and-white facsimle (S53

and S5¢hoskl atlscwAdinhifG 259, TRAH COTRBASSLRE v iRe" Wi MRinkSae &

t he conpressed 31 data are transmtted to the bl ack-and-white facsimle
(S56) .displag ascepbwan is FIGhal 08 6 Oe F L6 P8I eskBcapdblsa 7af, eeei vi ng
data subjected to bl ack-and-white conpression, the voice warning and

di spl agataespbifotedd tas blesdr-dneltwdhichee Dmage (Ebnprevhénncalrer con-
transm ssion is perfornmed, color inmage conpression is performed, the

conpr evsetiedaintar dagposapjiected to color image compression in the

5 case of a color facsimile incapable of receiving data sub-

jected to black-and-white compression (S46).

In the present embodiment, _since a mode for automati- -
cally discriminating the black-and-white/color status of an
original and a mode for manually assigning black-and-white

10 transmission and color transmission, efficiency in process-
ing is increased when, for example, a color original is
transmitted in black-and-white.

Eighth Emodiment

FIG. 12 shows an eighth embodiment of the present in-

15 vention.

In the present embodiment, a protocol is executed
before image compression, and conversion of compressed data
becomes unnecessary.

Mode selting (S51) is the same as in the case of FIG.

20 11. Next, the protocol is executed (S852), and confirms
whether a facsimile at the reception side is a black-and-
white facsimile or a color facsimile. If the black-and-white
transmission mode has been set and the reception side has a

black-and-white facsimile (S53 and S54), black-and-white

25 image compression is performed (S55), and Lhe compressed



the disk (S59), and the data are transmtted to the color facsimle (S60).
When col or transm ssion is not perforned, the process is term nated (S58).
10 | f the colof transm ssion nbde has been set (S61) and the
reception side has a color facsimle, the above- described steps S59 and
S60 are perfornmed (S62). If the reception side does not have a col or
facsimle, the voice warning and display are perforned (S63), and the
operator is 15 asked whether or not black-and-white transm ssion is to be
performed. Wien bl ack-and-white transm ssion is perforned, the
above-descri bed steps S55 and S56 ar%lpé?forned. When bl ack-and-white
transm ssion is not perforned, thé process is termnated. 20 As
shown in FIG 12(b), when the ACS node has been set, if the reception side

has g, col datfacsidndandth aeke@ndo Vhiet /16RO and-SHivd BldDIMIDE (586 .
origrhal at steps S1 - S5 shown in FIG 9 is perfornmed. |If all pages of
the origi A€l Ghe beacipttinth weiide dnasaac@dlof atacwiilnt lod Lheapeaspd i 68 25
side can receive bl ack-and-white data (S66 and S68), data - 32 - are
transmitt e¢¢ced viing Aty fulbiented €860) ackfand-wbhddte oyanprd 95 i pagethe
included in the original, or if a color facsimle at the reception side
cannot red8iife prarainmdanghidierian kel enfionmasesasi degerdibiest naboydee
black and g7 ) When (8 L Ak A ML S PAYes L g Sonverted, into, col or
compression is performed, the compressed data are stored in
the disk (S859), and the data are transmitted to the color
facsimile (S60). When color transmission is not performed,
the process is terminated (S58).

10 If the color transmission mode has beén set (S61) and
the reception side has a color facsimile, the above-
described_steps S59 and 860 are performed (562). If the
reception sideidoes not have a color facsimile, the voice
warning and display are performed (S63), and the operator is

15 asked whether or not black-and-white transmission is to be
performed. When black-and-white transmission is performed,

U the aboye—described steps S55 and S56 are performed.IWhen
black-and-white transmission is not performed, the process
is termina;ed.

20 As shown in_FIG. 12(b), whea the ACS mode has been sel,
if the reception side has a color facsimile, black-and-
white/color discrimination for the original at Steps S1 - S5
shown in FIG. 9 is performed. If all pages of the original

are black-and-white and a color facsimile at the reception

25 side can receive black-and-white data (S66 and S68), data -



conpression (S67), and the data are transmtted to the color facsimle
(S60). In place of the flow shown in FIG 12(b), prescanning nay be
performed in order to discrimnate black-and- 10 white/color of the
original, as shown in FIG 12(c). That is, if the reception side has a
color facsimle at step S61, all pages of the original are subjected to
pres- canning (S71). If all pages are black and white, and the reception
side can receive data subjected to black-and-white 15 conpression (S72
and S73), bl ack-and-white inmage_ cggpression is perforned, the conpressed
data are stored in the disk (S74)7“and the data are transmtted to the
color facsimle (S60). If at |east one color page is included in the
original, or if the reception side cannot receive data sub- 20 jected~to
bl ack- and- Walr@s ni Y ESEbOLhe heo P pCaeT sifiiiflles {9661 epg £S58t and aSAD.
According to the present enbodi nent, since priority is given to
(ﬁscriahaabbdnﬁ(nagéeikinddﬂudﬁdap@amabusnﬁgiﬂmﬂreaﬂnibnasbmioﬂhe
necessity to change conpression process- 25 ing is reduced, and so
ef fi ci éaespmddessahigtben trcopption sidig ¢anned. rEwe hyeyblackcminged
control including protocol Is per- fornmed by a CPU within the controller

325. THBi&gntdata ukhé tien@lli RBEEFe cdatﬂbsmr%'sn%lmest%#ﬁg Ay anms

for con-
5 white, the black-and~white pages are converted into color

compression (S67), and the data are transmitted to the color

facsimile (S60).

D (-

In place of the flow shown in FIG. 12(b), prescanning

may be performed in order to discriminate black-and-
10 white/color of the original, as shown in FIG. 12(c).

That is, if the reception side has a color facsimile at
step S61, all pages of the original are subjected to pres-
canning (S71). If all pages are black and white, and the
receﬁtion side can receive data subjected to black-and-white

15 compression (S72 and S73), black-and-white image compression

is performed, the compressed data are stored in the disk

(S74), and the data are transmitted to the color facsimile e

(S60). If at least one color page is included in the

original, or if the reception side cannol receive data sub-

20 Jected to black-and-white compression, the process shifts to
steps S59 and S60.

According to the present embodiment, since priority is

given Lo discrimination for the kind of an apparatus at Lhe

recept.ion side, the necessity to change compression process-

N
[41]

ing is reduced, and so efficientL processing can be per-



-5 trol, a RAMand the like. Al though, in the foregoi ng enbodi nents,

i nput signals are signals R, G and B, input signals may be a conbination of
ot her col or-conponent signals, such as Y (yellow), M (magenta) and C
(cyan), or the like. 10 | nput signals are not necessarily those as a
result of direct reading of an image of an original by a CCD scanner, but
may al so be outputs froma host,conputer, outputs froma filing system

usi ng magnetic disks, outputs froma still- picture video canera or a video
canera, or the like. ‘15 AIthg; in the foregoing enbodi nents, a
BJ (bubble- jet) printer having a head mhereln aliquid droplet is ejected

by ebullition of a thin film caused by .heat energy, as nentioned in U S.-
Patent No. 4,723,129 and U. S. Patent No. 4,740,793, is used as the
printer, famyepr.i nter capable 20 of formng a color inmage nmay al so be
used, such as a color dot printer, a color ink-jet printer, a color

| aser - beam pr Mieerabave hde sar ibedorcomtinutier i nolud heg | pike toAlotihoughran-
expl anati on has been provided for the case of binary data, the sane
princi pl ormpdalbio HeChUeHithinhdhes contral bert 33AsniThei Gientrrl reeiht i on
of nultival ye data. When 34 performng transm ssion and reception of
nultivalbécg&Fé"%rﬁb%|ﬂ5?y°88@Fﬁ§eﬁmﬁ M ¢ RECELARNBF OB R f Thecon™

nulgivalggoiqd%n%dﬁnanéoghe }Eg.color/black and-white

Although, in the foreg01ng embodlments, input signals
are signals R, G and B, input signals may be a combination
of other coior—component signals, such as Y (yellow), M
{magenta) and C (cyan), dr the like.

110 Input signals are not nécessarily those as a result of

direct reading of an imége of an original by a CCD scanner,

but may also be outputs from a host computer, outputs from a

filing system using magnetic disks, outputs from a still-
picture video camefa or a video caméfa. or the like.

15 Althbugh, in the foregoing embédiments, a BJ (bubble-

jet) printer having a head wherein a liquid droplet is

N ejected by ebullitipn of a thin film cau§éd by heat énergyf

as mentioned in U.S. Patent No. 4,723,129 and U.S. Patent

No. 4,740,793, is used as the printer, any printer capable

20 of forming a color image may also be used, such as a color

dot printer, a color iﬂk—jet printer, a color laser-beam

printer, a thermal color printer, or the 1like.
Although an explahaLion has been provided for the case
of binary data, the same principle may also be used in the

25 case of tLransmission and reception of multivalue data. When



discrimnation unit 312 becone unnecessary. .5 Bl ack- and- whi t e/ col or

di scrim nation IS not necessarily perforned for .every page. That is,
the discrimnation nay be perforned for at | east a predeterm ned nunber
of pages in a wunit. The determ nation may al so be perforned for

every hal f page. 10 Col or portions and bl ack-and-white portions in a page
becone nore easily separated as a unit for discrimnation is smaller and
hence it is possible to adopt conpression nethods suited for the respective
portions. As described above, according to the present 15 i nvention, it
I's possible to increase efficiency iB4transm ssion and reception of col or

I mge data. The present application is a divisional from UK Pat ent

Appl i cat i performdogiussnsmiaginnand fesaption of meltdvadmedata,hat —
application. The specification and 20 clains of this parent applicat®fon
are directh® tRinagge GHNG s tappBr athe Samner 38k and nghe recei ver

I n accordange,wth the nature of Jinput i e data,, Jhe present .invention is
not Iinit%%ffbv? He, 5ogdngand L ‘Jbﬂgggi ?E{bfﬁﬁbranaav d5€  changes
and 25 aTgééiﬁgﬁhggan”%XiQeiT%Mié@éﬁgrhnﬁé@ésé&??? of the appended

cl ai ns.
5 Black-and-white/color discrimination is not

necessarily performed for every page. That is, the
discrimination may be performed for at least a
predetermined number of pages in a |unit. The
determination may also be performed for every half page.
10 Color portions and black-and-white portions in a page
become more easily separated as a unit for discrimination
is smaller and hence it is possible to adopt compression
methods suited for the respective portions.
As described above, according to the present
15 invention, it is possible to increase efficiency in
transmission and reception of color image data.
The present application is a divisional from UK
Patent Application No. 9023456.8 and has subject matter
in common with that application. The specification and
20 claims of this parent application are directed to image
processing apparatus capable of selecting a receiver in
accordance with the nature of input image data.
The present invention is not limited to the above-
described embodiments, but various changes and
25 modifications may be made within the scope of the

appended claims.



1. “An i mage processing apparatus cdnprising: di scrim nation means  for
~ discrimnating the 5 col or/ bl ack- and- whi t e--status—of —a—predeter m ned

portion of an input original; and conpression f | ng i mage
“dat-a obtained from said input original w {Tﬁmglldmlmmaml essi on

met hods in accordance with the result of the 10 s dicsCii nwnasi on by said
di scrimnation neans. 2. Apparatus according to claim1 conprising: input
means for inputting i mage -data, and wherein the discrimnation neans
di scrim nate whet her the input inmge 15 data is either color inmage data
or bl ack-and-white i mage data; and tram$m ssion neans for transmtting the
conpressed image data to a receiving apparatus. 20 3. Apparatus
accordi ng tSLAIMSer claim1 or claim2, wherein said conpression neans
perfornms either color inmge conpression or black-and-white inmage
conpression in accordance with the result of discrimnation by said

di scrimnation neans. 25 4.(#§§%é$tus according to ané @Leceding claim
wherei n sai & -di $& AMA%R RFPIRRMNDY QRPRRRHUPEOPRELEING bl ack- 36
and-whi te Statu%f@éfy%fﬂgéféiCNI éggé thgrsa'gigékghﬂﬁhting the
5 color/black-and-white status of a predetermined portion
of an input original; and
- compression means for compressing image data
\: obtained from said input original with different
compression methods in accordance with the result of the

10 discrimination by said discrimination means.

2. Apparatus accordihg to claim 1 comprising:
input means for inputting image data, and wherein the
discrimination means discriminate whether the input image
15 data is either color image data or black-and-white image
data; and
transmission means for transmitting the compressed

image data to a receiving apparatus.

20 3. Apparatus according to either claim 1 or claim 2,
wherein said compression means performs either color
image compression or black-and-white image compression
in accordance with the result of discrimination by said
discrimination meahs.

25
4. Apparatus according to ;ny preceding claim, wherein

said discrimination means discriminates the color/black-



I s conposed of a plurality of pages. 5. An i mage processing apparatus
according to any 5 preceding claim further conprising: selection neans for
manual |y sel ecting a conpression nethod for conpressing said i mage data
irrespective of the result of the discrimnation by said discrimnination

means. 10 6. Apparatus according to claim1 conpri rsrum mﬁml“mﬂﬁ'ﬂe of
outputting data subjected either to color image co

bl ack- and-whirt e i mage conpression to a receiving appara us:

sel ection neans for selecting between said col or inmge conpreSS|on and

bl ack-and-white i mage conpression in3gccordance with the nature of the

I ntended receiving apparatus; and transm ssion neans for transmtting to
recei vi ngapd-whdjeaisdiakns ofinpn esseirel adridinal tWwhengqid ordginal sel ect ed
by said sel ection neans. 7. Apparatus according to claim 6, wherein
sai d sel edsi oempaged oferdt iplurwaliky of P@ge8.the receiving 25  apparat us

according to a protocol. 8. Apparatus according to claim?7, wherein the
nat ur e 37 of the receiving apparatus is identified as being ei t her

5. An image processing apparatus according to any
5 preceding claim, further comprising:
selection means for manually selecting a compression
method for compressing said image data irrespective of
the result of the discrimination by said discrimination
means .

10 |

6. Apparatus according to claim 1 comprising:

means capable of outputting data subjected either to
color image compression or to black-and-white image
compression to a receiving apparatus;

15 selection means for selecting between said color
image compression and black-and-white image compression
in accordance with the nature of the intended receiving
apparatus; and

transmission means for transmitting to receiving
20 apparatus compressed data from the output means as

selected by said selection means.
7. Apparatus according to claim 6, wherein said
selection means identifies the nature of the receiving

25 apparatus according to a protocol.

8. Apparatus according to claim 7, wherein the nature



. acolor facsimle or a black-and-white facsimile. 9. Appar at us
according to claim 1 wherein the 5 conpreSS|on_ﬂeans—ceﬁprr§' “first

conpressi on neans for "perform ng conpression on bl ack- |nage
data; second conpression neans for perforning conpre ‘mmﬁ“\amﬂﬂmp
| mage data and further conprising: 10 selectlo ov Sel &cting
between said first and second conpression neans; and setting neans for
setting a first node wherein said selection nmeans perforns said sel ection

i n accordance with a col or/ bl ack-and-white status of the input inmage 15
data or a second node wherein said sel ggtion nmeans perforns said sel ection
I n accordance with a nmanual key input. 10. Apparatus according to claim?9,

wher ei n sai gfSehbi Pecevindeapparatugldes adentifliedens bbindpedndiers
according to either of clains or 10, further conprising: transm ssion

means” f or t aagelblt ifagdit ieage aldbado-andeowipitestacbymille sel ect ed
conpressi on neans. 12. An inmage processing method conprising the steps of:
38 inputting inmage data; discrimnating the color/black-and-white status of

9. Apparatus according to claim 1 wherein the
5 compression means comprise:
first compression means for performing compression
on black-and-white input image data;
N second compression means for performing compression
on color input image data and further comprising:
10 selection means for selecting between said first and
second compression means; and
setting means for setting a first mode wherein said
selection means performs said selection in accordance
with a color/black-and-white status of the input image
15 data or a second mode wherein said selection means
performs said selection in accordance with a manual key

input.

10. Apparatus according to claim 9, wherein said setting

20 means includes a manual key.

11. Apparatus according to either of claims 9 or 10,
further comprising:
transmission means for transmitting the image data

25 compressed by the selected compression means.

- 12. An image processing method comprising the steps of:



the image data; selecting a nethod of conpressing said inmage data in 5
accordance with at |east one of the followi ng: the col or/black-and-white
status of said inage data, a manual input and the nature of~the-receiving
apparatus at the intended destination of the datﬂ m mig said

| mage data in accordance with the 10 sel ected mm ummmﬂmd 13. A
met hod according to claim 12, wherein said sel ecfed® cdnprMession nethod is
ei ther a bl ack-and-white cenpression nmethod or a col or conpressi on nethod.
15 14. A nethod according to claim 13, wherein the nature of the receiving
apparatus is either a black-and-whitggacsimle or a color facsimle. 20
15. A nethod according to claim 12 conprising: discrimnating whether said
i mage data iSﬂﬁﬁuﬁtﬂdguxmgggeugmaplack-and-mhite i mage data; selecting a
met hod of conpressing said i mage data by either manually setting said™
conpr essi on neliEkimindtingisthg salobriblacksand+white sthtsm Of
conpressi on net hod of conpression; conpressing said inmage data in

accor dancéhs timage dlatag9 sel ect ed conpressi on net hod; and

selecting a method of compressing said image data in

5 accordance with at least one of the following: the

color/black-and-white status of said image data, a manual

input and the nature of the receiving apparatus at the
intended destination of the data; and

compressing said image data in accordance with the

10 selected compression method.

13. A method according to claim 12, wherein said
selected compression method is either a black-and-white
compression method or a color compression method.

15
14. A method according to claim 13, wherein the nature
of the receiving apparatus is either a black-and-white

facsimile or a color facsimile.

20 15. A method according to claim 12 comprising:
discriminating whether said image data is color
image data or black-and-white image data;
selecting a method of compressing said image data
by either manually setting said compression method or
25 using said discrimination to set said compression method
of compression;

compressing said image data in accordance with said



PRI

~transmitting the conpressed inmage data. 16. An inmage processing nethod
conprising: 5 - perform ng conpression for a black-and-white i mage on
i nput i mage data; perform ng conpression for a col o—-rage—en-t+nput-—irage

data; selecting between said first and second conpreg"ﬂ_ﬁ AR ggiand
setting a first node wherein said selection is perfor” lal!l:lﬂ ﬁm wth
a col or/ bl ack-and-white status of the input inmge datasatc Sal duselsecti on

step or a second node wherein said selection is perfornmed in 15
accordance with a manual key input at said selection step. 17. A nethod
according to claim 16, wherein the setggng at said setting step is
performed using a manual key. 20 18. A nethod according to claim17,

wherei n t hesspdeet8dconPpRL8SIoA mEtddd ;s &l ected in accordance with the
natug e of apparatus for receiving the data. 25 19. |nmage processing

apparatus as cl atgafismiteiagnthe aohpradmidnimage ydata. herei nbefore
described wth reference to the figures of the acconpanyi ng draw ngs.
40 20. An imge processing nmethod as clained in claim 12,

16. An image proceésing method comprising:
5 performing compreésion.for a black-and-white image
on input image data;
performing compression for a color image on input
I\ image data;
selecting between said first and second compression
10 steps; and
setting a first mode wherein said selection is
performed in accordance with a color/black-and-white
status of the input image data at said selection step or
a second mode wherein said selection is performed in
15 accordance with a manual key input at said selection

step.

17. A method according to claim 16, wherein the setting

at said setting step is performed using a manual key.
20

18. A méthod according to claim 17, wherein the selected

compression step is selected in accordance with the

nature of apparatus for receiving the data.

25 19. Image processing apparatus as claimed in claim 1,
and substantially as hereinbefore described with

reference to the figures of the accompanying drawings.



and substantially as hereinbefore described wth reference to the

acconpanyi ng draw ngs. ——
O 0 0

40
20. An image proceséing method as claimed in claim 12,
and substantially as hereinbefore described with

reference to the accompanying drawings.




