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e Inage Proce55|ng Apparatus Wth Miltiple Functions BACKGREUMQ TH%L)
INVENTfCN 5 Field of the Invention The present invention rel ates to
control of anm execution order of a plurality of proce53|ng er +£n$ nan.
| mage processing apparatus with nultlplé functi ons. ﬁ@? g%

Background Art -In recent years, a nultiple functions apparatus, whi ch
perfornms facsiml|e comuni cation usrng a scanner and a printer of a digital
copyi ng -machi ne, or devel oping code data froma conputer into bit map data

15 and printing out the Qﬁ Lopfgc‘?@%f“eﬁ} e leprl nter of the digital

copying machine, is conner0|a y avail suc a nmultiple functions

apparatus, at |least three of, #%ﬂJMuf%fﬁquFﬁﬁc%ﬂaﬁé'On a facsimle 20
function, a printer formatter functlon, an image filing function, an image

menory function, and the like are incorporated in one unit. In a multiple
functions inmage processing apparatus -

D OF THE INVENTION
5 Fiel £ the Invention

The present invention relates to control of an
execution order of a plurality of processing operations
in an image processing apparatus with multiple
functions.

10 1 Back nd A

In recent years, a multiple functions apparatus,
which performs facsimile communication using a scanner
and a printer of a digital copying machine, or
developing code data from a computer into bit map data

15 and printing out the developed data using the printer
of the digital copying machine, is commercially
available.

In such a multiple functions apparatus, at least

;o three of, e.g., a copying function, a facsimile
- P20 function, a printer formatter function, an.image £filing
function, an image memory function, and the like are
incorporated in one unit.

In a multiple functions image processing apparatus

with the above-mentioned arrangement, the respective
25 functions share a scanner and printer, thus realizing

space saving and cost down.



wi t -t he”above- nenti oned arrangenent, the respective 25 functions share
a scanner and printer, thus realizing space saving and cost down. -2-
Furthernore, upon execution of each fungtion processing in the miltiple
functions imge processing apparatus, ihput/output processing of imge data
during execution of each function processing using a scanner 5 and a
printer is executed using a half-duplex video bus in terns of easy control
and cost down. However, in order to allow a plurality of functions to share

a single scanner angypthBiRbredNdpshNERediPitdn HH LI WurdBe data bet ween
copying 10 function processing and another function processing are

transferred usprgcasbahl- drpkhs GADBLPLE afuritilone iviadRo phidessdngexanpl e,
i mage data devel oped by a printer formatter processing unit cannot be
out put to the ppparatusi mihpatgouspytwhrdémedding cehnarages datiangiuking used
for image reading processing for facsimle transm ssion. In addition, inmage
dat a sear ched gyeghgion of each function processing using a scanner
5 and a printer is executed using a half-duplex video bus
in terms of easy control and cost down.
However, in order to allow a plurality of
functions to share a single scanner and printer, and
since input and output image data between copying
10 function processing and another function processing are
transferred using a half-duplex communication type
video bus, for example, image data developed by a
printer formatter processing unit cannot be output to
the printer simultaneously while the scanner is being
15 used for image reading processing for facsimile
transmission. In addition, image data searched by the
image filing function cannot be printed out

simultaneously while document data received by the

facsimile function is printed out.

20
It is a concern of the present invention to -
provide an image processing apparatus which can
eliminate the above-mentioned drawbacks.
25 It is another concérn of the present invention to

provide an image processing apparatus which determines

an execution order of simultaneously generated



i mge fi4ing function cannot be printed out sinultaneously while docunent
data received by the facsimle function is printed out. 20 It is a concern
of the present invention to provide an, i nage processi ng apparatus whi ch can
el i-mi nate the above-nentioned drambaEE%."ZS It is another concern
of the present invention to provide an inmage processing apparatus which
determ nes an execution order of sinultaneously generated -3- -

i nput /out put requests in accordance with a predeterm ned priority order,

can greatly im%a%?p%sges%agesﬁéi§hege¥oy@&ab@eﬂemta on of execution
requests of respective processing operations, and 5 real i zes apparent

par al | el processlieeehnihBBIpri BRIty 08LA8E, PEAS e d gl o BiRipaddvas. An
enbodi nment of the present invention provides an i mage processing
appar at us whi plirogteseingnesfacieneguupon generatfom qf wxEautiat
requests of respective processing operations, and
5 realizes apparent parallel processing of image
input output processing operations.

An embodiment of the present
invention provides an image processing apparatus
which determines an execution order of a plurality of

10 processing requests in accordance with their execution
times, thereby improving processing efficiency.

Another embodiment of the present
invention provides an image . processing apparatus
which determines an execution order of a plurality of

15 processing requests in accdrdahce with whether these
requests are image input requests or image output
requests, thereby improving processing efficiency.

The above and other concerns of the present
invention will become apparent from the following

20 description taken in conjunction with the accompanying

drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram for explaining the
25 arrangement of a multiple functions image procegsing
apparatus according to an embodiment of the present

invention;



;0 t'processing requests in accordance with their execution tines, thereby
i mproving processing efficiency. Another enbodi ment of the present
I nvention provides an i mage processing, apparatus which determ nes an

execution order of a plurality of 15 =~ ‘processing requests in accordance

with whether these requests are image input requests or image output
requests, thereby inproving processing efficiency. The above and ot her
concerns of the present invention will becone apparent fromthe foll ow ng

20 description ta [ nLu | i t anpd ' and
t he appended cl ai ns. FEQF Eg E)%SéR?E’%%QP%: Wm Fi g%g-fglrg a EI ock
di agram for explai Qi pgaklle gnit aR&’ A"PETRALr Alnft BHAWP! R4kt igns i mage
processing apparatus according to an enbodi ment of the present invention;
-4- Fig. 2 is a sectipgpal 3vigWasBO¥ERIaL Bgran ettty sigmeader unit and

a printer unit shown in Fig. 1;
processing arrangement of the reader unit shown in
5 Fig. 2;
Fig. 4 is a block diagram showing the detailed
arrangement of a core unit shown in Fig. 1;
Fig. 5 is a block diagram for explaining the
detailed arrangement of a facsimile unit shown in
10 Fig. 1;
Fig. 6 1s a block diagram for explaining the
detailed arrangement of a file unit shown in Fig. 1;
Fig. 7 is a block diagram for explaining the
detailed arrangement of a man-machine interface unit
15 shown in Fig. 1;
Fig. 8 is a block diagram for explaining the
detailed arrangement of a computer interface unit shown
in Fig. 1;
Fig. 9 is a block diagram for explaining the
20 detailed arrangement of a formatter unit shown in
Fig. 1:
Fig. 10 is a block diagram for explaining the
detailed arrangement of an image memory unit shown in
Fig. 1:
25 Fig. 11 is a view showing an example of command
packets in the multiple functions image processing

apparatus according to the present invention;



Fig.-3 is a block diagram showi ng the signal processing arrangenent of the
reader unit shown in 5 Fig. 2, Fig. 4 is a block diagram show ng the
detail ed arrangenent of a core unit shogn in Fig. 1; Fig. 5is a block

di agram for explaining the detailed arrdngenent of a facsimle unit shown
in 10 Fig. 1, Fig. 6 is a block diagramfor explaining the detailed
arrangenent of a file unit shown in Fi-g. 1; Fig. 7 is a block diagramfor
expl ai ning the detailed arrangenent of a man- nachine interface unit 15

shown in Fig. 1; Fi I d%ﬂ$ ég%ﬁb I.ng ot | ed
arrangenment of a cogrr%uger |?\%sgr¥ace unit e g’f Qﬁ Q@Qgg a bl ock
di agram for expLahfsPer t§isb dfhnagdifirtl b1 ri%%@enlhﬂflpaef Qhﬂ&%&@ﬁfgg't

shown in Fig. 1; Fig. 10is a bIock di agram for explalning the detal

arrangenment of afagEBEEoSBIRINgG tawax%twwadao%&ngln:&%ne presenki 0. 11 is
a view show ng an exanple of commuand
invention;

5 Fig. 13 is a view showing an example of an image
transfer parameter table in the multiple functions
image processing apparatus according to the present
invention;

Fig. 14 is a flow chart showing an example of a

10 priority setting control sequence of jobs in the
multiple functions image processing apparatus according
to the present invention;

Fig. 15 is a view for explaining the priority
setting control state of jobs in the multiple functions

15 image processing apparatus according to the present
invention;

Fig. 16 is a view for explaining the priority
setting control state of jobs in the multiple functions
image processing apparatus according to the present

20 invéntion; and

Figs. 17A to 17C are views for explaining the
priority setting control state of jobs in the multiple
functions image processing apparatus according to the

present invention.



packefs in the nmultiple functions inage processing apparatus according to

the present invention; -5- Fig. 12 is a view showi ng an exanple of an
i mage transfer job managenment table in tge nultiple functions inage
processi ng apparatus according to the present invention; 5 Fig. 13

Is a view show ng an exanple of an inmage transfer paraneter table in the
mul tiple functions inmage processing apparatus according to the present
invention; Fig. 14 is a flow chart show ng an exanple of a 10 priority
setting controlnsve 0 EDRECR DPEION : : f pEge processing
apparatus according to the present invention; F|g 15 1s a view for

expl aining the priorFiyg.sktisng mimuk(ﬂiagnﬁmaﬂdiJeﬁgidﬂmihbethnltipIe
functions 15 | mage processing apparatus according to the present

i nvention; Fig.attanhgerent cof farmekipl pieni fupdtions iioagey processing

apparatus according to an embodiment of the present
5 invention.

Referring to Fig. 1, an image input device (to be
referred to as a reader unit hereinafter) 1 converts an
original image into image data, and an image output
device (to be referred to as a printer unit

10 hereinafter) 2 has a plurality of different recording
sheet cassettes, and outputs image data onto a
recording sheet as a visual image in accordance with a
print command. A peripheral device control device
(external device) 3 is electrically connected to the

15 reader unit 1, and has various functions. The
peripheral device control device 3 comprises a
facsimile unit 4, a file unit 5, a man-machine
interface unit 6 connected to the file unit 5, a
computer interface unit 7 for allowing a connection of

20 a computer 790, a formatter unit 8 for converting
information from the computer into a visual image, an
image memory unit 9 for storing information from the
reaaer unit 1, and for temporarily storing information
sent from the computer, a core unit 10 for controlling

25 the function units 1 to 8, and the like. - -



settrng control state of jobs in the nmultiple functions image processing
appar atus according to the present 20 I nvention; and Figs. 17A to 17C
are views for explaining the priority gegthg control state of jobs in the
mul ti ple functions i nage processing apparatus according to the present

i nventi on. - 6- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Fig. 1
Is a block diagramfor explaining the arrangenent of a multiple functions
| mage processing apparatus according to an enbodi nent of the present 5

i nvent ion. Ref erri Ng ds Fihotlio dfMgR iiltis 4°¥hC8 (19108er e erred to as

a reader unit hereinafter) 1 converts an original 1nmage Into i mage data,

and an i mage outdgebcHevedCintdebiT dlridwed to as a printer unit 10
hereinafter) 2 has a plurality of different recording sheet cassettes, and

out Eut s image data orkiga 2efordlisurtahanil aSew vhowahg Fhgecarpangemefance
min e of the reader unit 1 and the printer unit 2 shown in
5 Fig. 1. The arrangement and operation of these units
will be described below.
Originals stacked on an original feeder 101 are
sequentially conveyed one by one onto an original table
glass surface 102. When an original is conveyed, a
10 lanmp 103 of a scanner unit 104 is turned on, and the
scanner unit 104 is moved to illuminate the original.
Light reflected by the original is transmitted through
a lens 108 via mirrors 105, 106, and ‘107 in turn, and
is then input to a CCD image sensor unit (to be
15  referred to as a CCD hereinafter) 109.
Fig. 3 is a block diagram showing the éignal
processing arrangement of the reader unit 1 shown in
Fig. 2. The arrangement and operation of the reader
unit 1 will be described below.
20 Image information input to the CCD 109 is
photoelectrically converted into an electrical signal.
Color information from the CCD 109 is amplified by )
amplifiers 110R, 110G, and 110B in correspondence with
the input signal level of an A/D converter 111. The
25 output signals from the A/D converter 1lll are«input to

a shading circuit 112, so as to correct light

distribﬁtion nonuniformity of the lamp 103 and



print command. A peripheral device control device (external device) 3 is
electrically connected to the 15 reader unit 1, and has various
functions. The peripheral device contrqg] device 3 conprises a facsimle
unit 4, a file unit 5 a man- machi ne ihterface unit 6 connected to the file
unit 5, a conputer interface unit 7 for allow ng a connection of 20 a
conputer 790, a formatter unit 8 for converting information fromthe
conputer into a visual image, an inage nmenory unit 9 for storing

i nf ormati on fro@bh@?ti@§g§rn8353ié'rﬁ%¥¥f6¥(£§§1§§ rihﬁﬁiggﬁﬁﬁﬁ%infornation

sent fromthe conputer, a core uni or i ng function

units 1 to 8, agdehResl Ekem the- dnadify [HNIMNA 1Y a8 YRS £h &0y8 Wil |

be described in detail below. Fig. 2 1S a sectional view show ng the
arrangenent of tsﬂ@néiagéheﬂatiorl~ S6Lof N Aty di¥duid INSVRNA a7 Fig.
n

1. The arrangenent and operation of these units will be described bel ow.
outside I/F switching circuit 119. The Y signal
5 generation-:color detecting circuit 113 performs a
calculation based on equation (1) below using the

signals from the shading circuit 112 to obtain a Y

signal:
Y = 0.3R + 0.6G + 0.1B ..-(1)
10 Furthermore, the circuit 113 has a color detecting

circuit for separating R, G, and B signals into seven
colors, and outputting signals corresponding to the
separated colors. The output signal from the Y signal
generation- color detecting circuit 113 is input to a

15 variable magnification* repeat circuit 114, Variable
magnification processing in the sub-scanning direction
is achieved by the scanning speed of the scanner unit
104, and variable hagnification processing in the main
scanning direction is achieved by the wvariable

20 magnification* repeat circuit 114. The variable
magnification: repeat circuit 114 can output a plurality
of identical images. An outline‘edge emphasizing )
circuit 115 obtains edge emphasis information and
outline information by emphasizing the high-frequency

25 components of the signal output from the variable

magnification- repeat circuit. The signal output from

the outline edge emphasizing circuit 115 is supplied to



Origenal s+ stacked on an original feeder 101 are sequentially conveyed one
by one onto an original table glass surface 102. Wien an original is
conveyed, a 10 | anp 103 of a scanner ?nlt 104 is turned on, and the
scanner unit 104 is noved to illumnate the original. Light reflected by
the original is transmtted through a lens 108 via mrrors 105, 106, and
107 in turn, and is then input to a CCD i nage sensor unit (to be 15
referred to as a CCD hereinafter) 109. Fig. 3 is a block diagram show ng

the signal processmaited Ea%@ﬁeﬁﬁgbr%uhgﬁlﬁéa@@'ﬁ% t%ehe?% d ificghie?. The
arrangenment and operation of the reader unrt 1 wil e described bel ow. 20

| mage i nformati @16 apdt at gatcherﬁcaxiaﬁensn@hﬁﬁQeixeg:-ttfrﬁa{mg derrifted into
an electrical signal. Color information fromthe CCD 109 is anplified by
anplifiers 110R11¥10GThencatkeB anesodisspimiimartingvdutlime igemetratiigigal

| evel of an A/D converter 111. The 25 out put signals fromthe A/D
converter 111 acdricupit 116 zesdsdangorticniwrititen suitds a qayierceen i ght

dlstrlbutlon nonuni formty of the |anp 103 and
5 in a designed color on an original, and generates

marker outline information. The
pattern* thickening* masking- trimming circuit 117
performs thickening, masking, and trimming of the input
signal on the basis of the generated outline
10 information. Also, the pattern:thickening-masking-.
trimming circuit 117 makes a pattern by a color
detected signal detected by the Y signal generation
color detecting circuit 113. The output signal from
the pattern- thickening: masking: trimming circuit 117 is
15 supplied to a laser driver circuit 118, and the signal
subjected to the various kinds of processing is
converted into a signal for driving a laser. The
output signal from the laser driver circuit is supplied
to the printer unit 2, and image formation is performed
.20 to obtain a visual image.
The outside I/F switching circuit 119 for
interfacing with the peripheral device control device -
will be described below.
When image information from the reader unit 1 is to be
25 output to the peripheral device control device 3, the outside

I/F switching circuit 119 ocutputs image information from the



-8- sensitivity nonuniformty of the CCD. The output signals fromthe
shading circuit 112 are input to a Y signal generation color detecting
circuit 113 and an outside I/F switching circuit 119. The Y signal 5
generation color detecting circuit 113‘p%9fbrns a cal cul ati on based on
equation (1) below using the signals fromthe shading circuit 112 to obtain
a Ysignal: Y=0.3R+ 0.6G+ 0.1B .(1) 10
Furthernore, the circuit 113 has a color detecting circuit “for separati ng

R e B 5t OPLErLBh PeR Ry Ol QUL RSB 370061 gepOndi no

to the separate ors t Sl gener atlon

col or detecting wma&oélfzos ! {1 Fehder u¥dk! ibkécgﬁ%bf h.g\ﬁ £ON

repeat circuit 114. Variable magnification processing in the su canni ng
direction is ac hix@f@ﬁh@ﬁiéﬂefﬁ&ﬁnfhé‘%éﬂl%x%l H@Ql&éaﬂaﬁﬁ:rélm' Bevd@ée and
vari abl e magnification processing in the main scanning direction is
achi eved by the yarthdl 6udide IR NEWHteting) diggedt dipCihputd4imagbe
vari abl e magni fication repeat circuit 114 can output a plurality

5 information from the connector 120 to the Y signal

generation-* color detecting circuit 113.

The above-mentioned image information is
transferred under the control of a CPU 122. An area
generating circuit 121 generates various timing signals

10 necessary for the image processing on the basis of a
value set by the CPU 122, Also, the CPU 122
communicates with the peripheral device control device
3 using its internal communication function. A sub CPU
123 controls an operation unit 124, and communicates

15 with the peripheral device control device 3 using its
internal communication function.

The arrangement and operation of the printexr unit
2 will be described below with reference to Fig. 2.

An image signal input to the printer unit 2 is

20 converted into an optical signal by an exposure control
unit 201, and is radiated as a light beam onto a
photosensitive body 202. A latent image formed on the ~
photosensitive body 202 by the radiated beam is
developed by a developer 203. A transfer sheet is

25 conveyed from a transfer sheet stacking unit 204 or 205
in synchronism with the latent image, and the dewveloped

image is transferred onto the transfer sheet by a



of identital | mages. An outline edge enphasizing circuit 115 obtai ns edge
enphasis information and outline information by enphasizing the

hi gh-frequency 25 conmponents of the i&gqal output fromthe variable
magni fication repeat circuit. The signal output fromthe outline edge
enphasizing circuit 115 is supplied to -9- a marker area discrimnating

outline generating circuit 116 and a pattern thicRening masking trimmng
circuit 117. The marker area discrimnating outline generating circuit 116

reads a portion gManllrer Wnik 2088 K@hePEPaRsfertdd Mk GREFIGRIO PN an
original, and generates marker outline information. The pattern thickening

nmaski ng trimm ngnel Redink £t/ shebtOb§bat Bi fkedi WMl t NEBKI Rghd ah@ tri nm ng of
the input signal on the basis of the generated outline 10 i nformati on.
Al so, the patt ersrankifelteshegtmiskeaaustednougside cthid abbaraias by paf t ern
by a color detected signal detected by the Y signal generation color
detecting circuiexhbldt unile208t pukfsagaaktffumetion is active, the
5 transfer sheet output from the exhaust unit 208 is
exhausted onto a corresponding bin of a sorter 220; if
the sort function is inactive, the transfer sheet is
exhausteé onto the uppermost bin of the sorter.
Subsequently, a method of outputting images on two
10 surfaces of a single output sheet will be described
below. 2An output sheet on which an image is fixed by
the fixing unit 207 is temporarily conveyed to the
exhaust unit 208, and is then conveyed to a re-feed
transfer sheet stacking unit 210 via a convey direction
15 switching member 209 for reversing the convey direction
of a sheet. When the next original is prepared, the
original image is read by the same process as in the
above-mentioned process. In this case, since the
transfer sheet is fed from the re-feed transfer sheet
20 stacking unit 210, two original images can be
respectively output onto the upper and lower surfaces
of a single sheet.
The system arrangement and operation of the
peripheral device control device 3 shown in Fig. 1 will
25 be described below. -

The peripheral device control device 3 is

connected to the reader unit 1 via a cable, and the



the pattern thickening masking trinmng circuit 117 is 15 supplied to a
| aser driver circuit 118, and the signal subjected to the various kinds of

processing is converted into a signal forp driving a | aser. The out put

signal fromthe laser driver circuit is supplied to the printer unit 2, and

i mage formation is perforned 20 to obtain a visual image. The outside
ITF switching circuit 119 for interfacing with the peripheral device
control device will be described bel ow Wen image information fromthe

reader unit 1 i cdre hiddb ther@inpdonittollberpepebival sigvale axant rol devi ce
3, the outside I/F switching circuit 119 outputs image information fromthe
- 10 - pattern thirckemnyg nmahe pertipherailgdeviceai todtrol cdevizmrict or 120.
When the reader unit 1 receives image information fromthe peripheral
devi ce control dadlosled thee fagisdinddel bRiswdt €bkng circuit 119 inputs image
5 I nformati on fromthe connector 120 to the Y signal generation col or
detecting circuitranspitting/receiving facsimile data, the file unit 5
5 for preserving various kinds of original information by
converting them into electrical signals, the formatter
unit 8 for developing code information from the
computer into image information, the computer interface
unit 7 for interfacing with the computer, the image
10 memory unit 9 for storing information from the reader
unit 1, and for temporarily storing information sent
from the computer, and the core unit 10 for controlling
the respective functions.
The arrangement and operation of the core unit 10
15 in the peripheral device control device 3 will be
described below with reference to the block diagram
shown in Fig. 4.
Fig. 4 is a block diagram showing the detailed
arrangement of the core unit 10 shown in Fig. 1.
20 A connector 1001 of the core unit 10 is connected
to the connector 120 of the reader unit 1 via a cable.
The connector 1001 incorporates four different
signal lines. A signal line 1057 is an 8-bit
multi-valued video signal line. A signal line 1055 is
25 a control signal line for controlling a video .signal,

and a signal line 1051 is a signal line used in

communications with the CPU 122 in the reader unit 1.



The above-nentioned image information is transferred under the control
CPU 122. An area generating circuit 121 generates various timng signals 10
he i mage processing on tﬂg basis of a value set by the CPU

necessary for t

122. Also, the CPU 122 communi cates Wt

device 3 using

and operation ofy Agnahi AL Y054 2sVh!hs

to Fig. 2. Ani

203. A transfer

5

10

15

20

25

t he peripheral device control

of a

Its internal communication function. A sub CPU 123 controls
an operation unit 124, and comuni cates 15 with tHe peripheral device
control device 3 using its internal conmunication function. The arrangenent

festid hpshpalpw with reference

mage “signal 1nput to the printer unit 2 is 20 converted
into an optical congaichyidnsewReRUtRe COMS IObU W3 20 hhaabdder adiial ed as
a light beamonto a photosensitive body 202. A latent image forned on the
phot osensi tive hady The2 shynklielindsal@si basdn ic5Zeual qnadiduted dovel oper
sheet is 25 conveyed froma transfer sheet stacking unit
204 or 205 in syommuadicationt prohecoht prdcessiyey ndch tdommieMeladies DCage i s
transferred onto the transfer sheet by a

1002, and transmit communication information to a CPU
1003 via a CPU bus 1053.

The signal line 1057 is a bidirectional video
signal line. That is, the signal line 1057 allows the
core unit 10 to receive information from the reader
unit 1, and also allows the core unit 10 to output
information to the reader unit 1. The signal line 1057
is connected to a buffer 1010, and is separated from
the bidirectional signal line into unidirectional
sigpal lines 1058 and 1070. The signal line 1058 is an
8-bit multi-valued video signal line from the reader
unit 1, and is connected to an LUT 1011. The LUT 1011
converts image information from the reader unit 1 into
a desired density value by looking up a look~-up table.
An output signal line 1059 from the LUT 1011 is
connected to a two-valued circuit 1012 and a selector
1013. The two-valued circuit 1012 has a simple
two-valued function for converting a signal on the
multi-valued signal line 1059 iﬁto two-valued data with
a fixed slice level, a two-valued function using a
variable slice level which varies depending on=the
density values of pixels around a pixel of interest,

and a two-valued function using an error diffusion



transfer 'unit 206. The transferred inmage is fixed on the transfer sheet by
a fixing unit 207, and the transfer sheet is exhausted outside the
apparatus by an exhaust unit 208. If a sort function is active, the 5
transfer sheet output fromthe exhaust™uttt~ 208 i s exhausted onto a
corresponding bin of a sorter 220; if the sort function is inactive, the
transfer sheet is exhausted onto the uppernost bin of the sorter.
Subsequently, a nethod of outputting images on two 10 surfaces of a

single outpul shegtudh! | e dSael GRS ASLBN AR QULRIbrOhECD OBcLCH an

image is fixed by t tixing orari conveyed
exhaust unit Zoscoﬁwﬁktéﬂtﬂ@ﬂ)QPQMﬁMﬁQv%ﬂu%dr%lbﬁﬁi bbﬂns%ﬁénsﬂﬁét stacki ng

unit 210 via a convey direction 15 sw t chi ng~nenber 209 for reversing

the convey directioty®fuda sﬂeﬁma\eh% tike Inexk 9kl abaabrtédpiﬁear?ﬁn the
original image is read by the same process as in the above-nentioned

process. |n thi sTk@scondériea (digyidlansf uppheel its thd Levsvtbe 1813¢eed
transfer sheet 20 stacking unit 210, two original imges can be
respectively outThe selectdre 10y rsedledtsoone sifr theesighad firoaml theheet .
LUT 1011 and the output signal from the two-valued
circuit 1012. A signal line 1060 from the selector
1013 is connected to a selector 1014. The selector
1014 selects one of a signal on the output signal line
i0 1060 of the selector 1013 and a signal on a signal line
1064 which outputs video signals from the facsimile
unit 4, the file unit 5, the computer interface unit 7,
the formatter unit 8, and the image memory unit 9, and
is input to the core unit 10 via connectors 1005, 1006,
15 1007, 1008, and 1009, in accordance with an instruction
from the CPU 1003. An output signal line 1061 of the
selector 1014 is input to a turning circuit 1015 or a
selector 1016. The turning circuit 1015 has a function
of rotating an input image signal through +90°, -90°,
20 or +180°. Information output from the reader unit 1 is
converted into a two-valued signal by the two-valued |
circuit 1012, and the two-valued signal is stored in
the turning circuit 1015 as information from the reader
unit. Then, the turning circuit 1015 turns and reads
25 out the stored information in accordance with-an
instruction from the CPU 1003. The selector 1016

selects one of a signal on an output signal line 1062



The systém arrangenent and operation of the peripheral device control
device 3 showmn in Fig. 1 wll 25 be descri bed bel ow. The peri pheral
device control device 3 is connected to4the reader unit 1 via a cable, and
t he - 12 - core unit therein controls respective signals and functi ons.
The peripheral device control device 3 includes the facsimle unit 4 for
transmtting/receiving facsimle data, the file unit 55 for preserving
various kinds of original information by converting theminto electrical

signals, the forgmtdhey tunting tArcdeelopsnangodre i Mipuitadigial romd he
conputer into imge information, the conputer interface unit 7 for

i nterfaci ng w t 1a6ie toorghdl efurning ciwgait01015 preand Yourpitd fleg st oring
information fromthe reader unit 1, and for tenporarily storing information
sent fromthe cagleched signbie asra sighalOofioa sigiabllinegg X063 r elspecti ve
functions. The arrangenent and operation of the core unit 10
the connector 1005 with the facsimile unit 4, the
5 connector 1006 with the file unit 5, the connector 1007
with the computer interface unit 7, the connector 1008
with the formatter unit 8, the connector 1009 with the
image memory unit 9, and a selector 1017.
The signal line 1063 is a synchronous 8-bit
10 unidirectional video bus for transferring image
information from the core unit 10 to the facsimile unit
4, the file unit 5, the computer interface unit 7, the
formatter unit 8, and the image memory unit 9. A
signal line 1064 is a synchronous 8-bit unidirectional
15 video bus for transferring image information from the
facsimile unit 4, the file unit 5, the computer
interface unit 7, the formatter unit 8, ahd the image
memory unit 9. A video control circuit 1004 controls
the synchronous buses of the signal lines 1063 and 1064
20 using a signal on its output signal line 1056 from the
video control circuit 1004. The connectors 1005 to
1009 are connected to a signal line 1054 in addition to’
the above-mentioned signal lines. The signal line 1054
is a bidirectional 16-bit CPU bus, and is used for
25 exchanging data commands by an asynchronous meithod.

Information transfer between the core unit 10 and the

facsimile unit 4, the file unit 5, the computer



15 : in-the peri pheral device control device 3 will be described bel ow
with reference to the block diagramshown in Fig. 4. Fig. 4 is a block
di agram showi ng the detail ed arrangenent of the core unit 10 shown in Fig.

1. 20 A connector 1001 of thecd®e~-unit 10 is connected to the
connector 120 of the reader unit 1 via a cable. The connector 1001

I ncorporates four different signal lines. A signal line 1057 is an 8-bit
mul ti-val ued video signal line. A signal line 1055 is 25 a control
signal line for cantr i . id S| d.a.sign i qg& [s a
signal Iine used cj%lrér?u%é%t i\}C)ngRﬁi Fﬁ?@%&t%‘,uz%zg z?’na% ée#g%gf‘er énit 1.

- 13 - A signal fda¥f 2 I gpa ' L0, C L QfedgM th the
sub CPU 123 in tdhe rgilgéraﬂu%i pa .g%hgeé}g%% oElle Ve e Ried’

subj ected 10 CORRYIAYSP Bue! 2065 RAACE6649ahy Bné Y theptiosy,) C S
1002, and transmt conmuni cation information to a CPU 1003 via a CPU bus
1053. The signal line 1064 from the facsimile unit 4,
5 the file unit 5, the computer interface unit 7, thé
formatter unit 8, and the image memory unit 9 is input
to the selectors 1014 and 1017. The selector 1014
inputs a signal on the signal line 1064 to the turning
circuit 1015 in accordance with an instruction from the
10 CPU 1003.

The selector 1017 selects one of signals on the
signal lines 1063 and 1064 in accordance with an
instruction from the CPU 1003. A signal on an output
signa line 1065 of the selector 1017 is input to a

15 pattern matching circuit 1018 and a selector 1019. The
pattern matching circuit 1018 performs pattern matching
between the signal from the signal line 1065 and a
predetermined pattern. When the two patterns coincide
with each other, the pattern matching circuit 1018

20 outputs a predetermined multi-valued signal onto a
signal line 1066. When the two patterns do not
coincide with each other, the pattern matching circuit
1018 outputs a signal on the signal line 1065 onto the
signal line 1066.

25 The selector 1019 selects one of signals .on the
signal lines 1065 and 1066 in accordance with an

instruction from the CPU 1003. The output signal from



The-signal line 1057 is a bidirectional video signal line. That is, the
signal line 1057 allows the core unit 10 to receive information fromthe
reader 10 unit 1, and also allows theg,core unit 10 to output information
to the reader unit 1. The signal Iine'lgg7“is connected to a buffer 1010,
and is separated fromthe bidirectional signal Iine into unidirectional
signal |ines 1058 and 1070. The signal line 1058 is an 15 8-bit

mul ti-val ued video signal Iine fromthe reader unit 1, and is connected to

an LUT 1011. = The. LUT, 108d-CoAYErisS dupdeidd QS M iffr froz &Aae eader unit
linto a desireg ﬁens%ty val ue %y %ooklng up a F%gk-up tablgﬁ'An out put

signal line 105Q;5haM §0RelifB62011 is 20 connected to a two-val ued
circuit 1012 and a selector 1013. The two-valued:-circuit 1012 has a sinple

two-val ued function f§pe CONVEDLD Ngorvei€Had sigrdle onltlie \wigred diigwal |ine
1059 into two-valued data with a fixed slice |level, a two-val ued function

using a 25  vaokabia ebrrespendénodiwhtlyarhe schiteparkimicoios Ief ddesi ty

val ues of pixels around a pixel of interest, and a two-val ued function

usi ng an esror gicfihteronnit when image information is output to the
printer unit 2.

A selectbr 1021 selects one of a signal on an
output signal line 1068 of the LUT 1020 and a signal on
the signal line 1065 in accordance with an instruction

10 from the CPU 1003. A signal on an output signal line
1069 of the selector 1021 is input to a magnification
circuit 1022.
The magnification circuit 1022 can independently
set magnification factors in the X direction
15 {sub-scanning direction) and the Y direction (main
scanning direction) in accordance with an instruction
from the CPU 1003. A magnification method is a
first-order linear interpolation methoa. An output
signal line 1070 of the magnification circuit 1022 is
20 input to the buffer 1010.

A signal on the signal line 1070 input to the
buffer 1010 is supplied to the printer unit 2 via the
connector 1001 through the bidirectional signal line
1057, and is printed out by the printer unit 2, in

25 accordance with an instruction from the CPU 1083.

The flow of signals between the core unit and

other units will be described below.



- 14 - méthod. When the two-valued information is O, it is converted into a
mul ti-val ued signal OOH, when the two-valued information is 1, it is
converted into FFH. The converted signa% is supplied to the selector 1013.
5 The sel ector 1013 sel ects one of "t hg signal fromthe LUT 1011 and the
out put signal fromthe two-valued circuit 1012. A signal line 1060 from
the selector 1013 i% connected to a selector 1014. The selector 1014

sel ects one of a signal on the output signal line 10 1060 of the

sel ector 1013 andpgesh8igh QF Gosd Wit 'éa[g%al%ﬁélzmbemafe%a%%ow deo

signals fromthe facsimle unit 4, the fi unit 5, the conputer interface
unit 7, the fornmaki€sinidlé Gniend the image nenory unit 9, and is input to
the core unit 10 via connectors 1005, 1006, 15 1007, 1008, and 1009, in
accordance with an imnstasstywdIl fo®neidkaizidd b1dw Ahepdifuinfobgnakibhne
1061 of the selector 1014 is input to a turning circuit 1015 or a selector
1016. The turniihg torkeioutfPid tmasthe ffaudimidleouniait 4t i nThanCPUplO0Bage
signal through +90[err], -90[err], 20 or +180. Information output from
t he reader5uni tcompgnitcatestehth nthe LRUVWI-AZalofedhei yrafiepyunht Lwwiaal ued

the communication IC 1002, and issues an original scan
command. Upon reception of this command, the reader
unit 1 causes the scanner unit 104 to scan an original,
and outputs the read image information to the connector
10 120. The reader unit 1 and the peripheral device
control device 3 are connected to each other through a
cable, and information from the reader unit 1 is input
to the connector 1001 of the core unit 10. The image
information input to the connector 1001 is input to the
15 buffer 1010 via the multi-valued 8-bit signal line
1057. The buffer 1010 inputs the signal on the
bidirectional signal line 1057 to the LUT 1011 wvia the
signal line 1058 as a unidirectional signal in
accordance with an instruction from the CPU 1003. The
20 LUT 1011 converts the image information from the reader
1 into a desired density value using the look-up table.
For example, a background image of an original can be
removed. The output signal line 1059 of the LUT 1011
is input to the two-~valued circuit 1012. The
25 two-valued circuit 1Qié converts an 8-bit multi-valued
signal on the signal line 1059 into a two-valued

signal. When the two-valued signal is O, the



circuit 1012, and the two-valued signal is stored in the turning circuit
1015 as information fromthe reader unit. Then, the turning circuit 1015

turns and reads 25 out the stored |nfﬁ%nat|on i n accordance with an
instruction fromthe CPU 1003. The sele 1016 sel ects one of a signal on
an out put signal line 1062 - 15 - of the turning circuit 1015 and the

I nput signal line 1061 to the turning circuit 1015, and outputs the

sel ected signal, as a signal on a signal |line 1063, to the connector 1005
wi th the facsimbg upity Tudy dfiodie 1012N0BGLRELL00R Wht8 ANfulklevliibed,

the connector 1007 with the conputer Interface unit he connector 1008

with the format té?.fg;i&’!’l'. todk; tvhférp%{@%—vla&qaaws&anamemrmgetﬁarmry unit 9,
and a sel ector 101 The S|gnal line 1063 is a synchronous 8-bit 10

uni directional wietudtISIGXE ddrRsdy Hitndnitehaemuitor¢aluea ighanihe core
unit 10 to the facsimle unit 4, the file unit 5 the conputer interface
unit 7, the forreRHEer Thatoﬁtputuhﬂgnan fagm mhevtyodtrtalu8d éircuit
5 1012 is input to the turning circuit 1015 and the
selector 1016 via the selectors 1013 and 1014. A
signal on the output signal line 1062 of the turning
circuit 1015 is also input to the selector 1016. The
selector 1016 selects one of the signals on the signal
10 lines 1061 and 1062. The signal selection is
determined by the CPU 1003 which communicates with the
facsimile unit 4 via the CPU bus 1054. A signal on the
output signal line 1063 from the selector 1016 is
supplied to the facsimile unit 4 via the connector
15 1005.
Next, a case will be explained below wherein
information from the facsimile unit 4 is to be
received. Image information from the facsimile unit 4
is transmitted onto the signal line 1064 wvia the
20 connector 1005. The signal on the signal line 1064 is
input to the selectors 1014 and 1017. When image
information received by the facsimile unit is to be
turned and the turned image is to be output to the
printer unit 2 in accordance with an instruction from
25 the CPU 1003, the signal on the signal line 1Q64 input
to the selector 1014 undergoes turning processing in

the turning circuit 1015. The signal on the output



signal likne 1064 is a synchronous 8-bit unidirectional 15 vi deo bus for
transferring inmage information fromthe facsimle unit 4, the file unit 5,
the conputer interface unit 7, the for ter unit 8, and the inage nenory

unit 9. A video control circuit 1004 cofitrols the synchronous buses of the

signal lines 1063 and 1064 20 using a signal on its output signal |ine
1056 fromthe video control circuit 1004. The connectors 1005 to 1009 are
connected to a signal line 1054 in addition to the above-nentioned signal

| i nes. The signal LLne 4.4 | di t{ e =it S;eand i s used
for 25 excha%%?ﬁgﬂd%%géc%gﬁ%ﬁ%€6%y£§%'%synéﬁfgﬁgﬁénﬁigﬁgg.1anornation

transfer betweeBupPeieqr €olht BRtABEN IHELdRGS it iods 8 khbe unit
5, the conputer - 16 - interface unit 7, the formatter unit 8, and the

i mage menory ungkl8ceafsbeoigahndetoDy. t hghabomes MigeoAIedornatibdeo buses
1063 and 1064, and the CPU bus 1054. The signal |ine 1064 fromthe
facsimle unit #eckivedtbg théefadsimble tiei€ dPuicebd @icebaty vaitpbut, the
5 to the printer unit 2 in accordance with an instruction
from the CPU 1003, the signal on the signal line 1064
input to the selector 1017 is input to the pattern
matching circuit 1018.
The pattern matching circuit 1018 has a smoothing
10 function of smoothing indentations of oblique line
portions of an image received by the facsimile unit.
The pattern-matched signal is input to the LUT 1020 via
the selector 1019. The table in the LUT 1020 can be
changed by the CPU 1003, so that an image received by
15 the faésimile unit can be output with a desired density
by the printer unit 2. The signal on the output signal
-line 1068 of the LUT 1020 is input to the magnification
circuit 1022 via the selector 1021. The magnification
circuit 1022 performs magnification processing of the
20 8-bit multi-valued signal having two values (00OH, FFH)
by the first-~order linear interpolation method. An
8-bit multi-valued signal which is output from the
magnification circuit 1022 and assumes a value ranging
from OOH to FFH is supplied to the reader unit 1 via
25 the buffer 1010 and the connector 100l. The xeader
unit 1 supplies this signal to the outside I/F

switching circuit 119 via the connector 120. The



formatter unit 8, and the image nenory unit 9 is input to the selectors
1014 and 1017. The selector 1014 inputs a signal on the signal line 1064 to
the turning circuit 1015 in accordance with an instruction fromthe 10

CPU 1003. The sel ector 1017 sel ects one2df -signals on the signal |ines 1063
and 1064 in accordance with an instruction fromthe CPU 1003. A signal on

an output signa line 1065 of the selector 1017 is input to a 15 pattern
matching circuit 1018 and a selector 1019. The pattern matching circuit
1018 perfornms pattern matchi ng befween the signal froamthe signal |ine 1065

anﬂ a predet er nPHEGLHGt £EFnSvHkeRIRG LT bRt et urRdites Frevgnddcn

t , th tt hi ' it 101 0 t put d I ned

Ul ti va Cen si SRan BhEo ACSERRTE' PRAE B 0Ea thmah TR0 pat terns do- not
P i h ‘ : : i 5

S gnal “on'the <donerorEen- biEePCAPEERLIRL Ay (O AR SUERIE © 2

"sel ector 1019 Sﬁkﬁﬁﬁi @ggmoghél?ngnﬁ?ﬂg %éf?ﬁ%ﬁ%?ﬂiﬁﬁﬂy¥;&g¥@éﬁi 1066 in

accordance with ah Instruction fro e output signal from
5 circuit 113 is subjected to the above-mentioned

processing, and thereafter, is output to the printer
unit 2, thus performing image formation on an output
sheet.
* Operation of Core Unit Based on Information from

10 File Unit

A case will be éxemplified below wherein |

information is to be output to the file unit 5. The
CPU 1003 communicates with the CPU 122 of the reader
unit 1 via the communication IC 1002, and issues an

15 original scan command. Upon reception of this command,
the reader unit 1 causes the scanner unit 104 to scan
an original, and outputs the read image information to
the connector 120. The reader unit 1 and the
peripheral device control device 3 are connected to

20 each other through a cable, and information from the
reader unit 1 is input to the connector 1001 of the
core unit 10. The image information input to the
connector 1001 is transmitted onto the unidirectional
signal line 1058 wvia the buffer 1010. A multi-valued

25 8-bit signal on the signal line 1058 is conver®ed into
a signal with a desired density wvalue by the LUT_1011.

A signal on the output signal line 1059 of the LUT 1011



- 17 - thHe selector 1019 is supplied to an LUT 1020 via a signal |ine 1067.
The LUT 1020 converts a signal on the signal line 1067 in correspondence
with the characteristics of the 5 prigber unit when inmage information is
output to the printer unit 2. A selector 1021 selects one of a signal on an
output signal line 1068 of the LUT 1020 and a signal on the signal line
1065 in accordance with an instruction 10 fromthe CPU 1003. A signal
on an output signal line 1069 of the selector 1021 is input to a

magni fication ci igUihpdf2Zc The FRHEEEALIOYE GikCihe L8dactaps 1013,
I ndependently set magnification factors in the X direction 15

(sub-scanni ng di recti oandanodis he Morxh resdaiiidaldyn shen8i-bdtdi rection) in
accordance with an instruction fromthe CPU 1003. A magnification nmethod is
a first-order |imaatiivadtued| stgmal st hidcectriyo tirpmis feirged tbi tbhel@ideof
the magnification circuit 1022 is 20 I nput to the buffer 1010.

unit 5 without using the functions of the two-valued

5 circuit 1012 and the turning circuit 1015. When a

two-valued signal is to be filed by communications with

the file unit 5 via the CPU bus 1054 of the CPU 1003,

the functions of the two-valued circuit 1012 and the

turning circuit 1015 are used. ‘éince the two-valued

10 processing and turning processing are the same as those
for the facsimile unit, a detailed description thereof
will be omitted.

Next, a case will be explained below wherein
information is to be output from the file unit 5.

15 Image information from the file unit 5 is input to the
selector 1014 or 1017 via the connector 1006 and the
signal line 1064. In an 8-bit multi-valued filing
mode, an image signal is input to the selector 1017; in
a two-valued filing mode, an ;mage signal can be input

20 to the selector 1014 or 1017. In the two-valued filing
mode, since the same processing as that for the
facsimile unit is performed, a detailed description
thereof will be omitted. In the multi-valued filing
mode, a signal on the output signal line 1065 from the

25 selector 1017 is input to the LUT 1020 via tha selector
1019. The LUT 1020 generates a look-up table in

correspondence with a desired print density in



A signal 'on the signal line 1070 input to the buffer 1010 is supplied to
the printer unit 2 via the connector 1001 through the bidirectional signal
line 1057, and is printed out by the prgﬁtgr unit 2, in 25 accordance
with an instruction fromthe CPU 1003. e flow of signals between the core
unit and other units will be described bel ow - 18 - QOperation of Core
Unit Based on Information fromFacsimle Unit A case wll be explained

bel ow wherein information is to be output to the facsimle unit 4. The CPU

1003 5 commuabeeir@andk!WitheatHhdddidiidhErcrndple WPut 1b08.a hhe
comuni cation | C 1002, and issues an original scan conmand. Upon reception

of this commandsighelreadehe Ut tput oSl tlithes QBB Ifridm thé04uro16gan an
original, and outputs the read inage information to the connector 10
120. The readeisuinput todthéengapniHivatalomediemidolo2d vievitbe 3 are
connected to each other through a cable, and information fromthe reader
unit 1 is inputselector 1021. A signal on the 8-bit multi-valued
5 signal line 1070, which signal is magnified at a
desired magnification factor by the magnification
circuit 1022, is supplied to the reader unit 1 via the
buffer 1010 and the connector 100l. Information from
the file unit, which is supplied to the reader unit 1,
10 is output to the printer unit 2, and image formation is
performed on an output sheet in the same manner as the
above-mentioned processing for the facsimile unit.
» Operation of Core Unit Based on Information from
Computer Interface Unit
15 The computer interface unit 7 interfaces with the
computer connected to the peripheral device control
device 3. The computer interface unit 7 has, as
computer interfaces, SCSI, RS232C, and Centronics
interfaces. The computer interface unit 7 has the
20 above-mentioned three different interfaces, and
information from each interface is supplied to the CPU
1003 via the connector 1007 and the data bus 1054. The

CPU 1003 performs various kinds of control on the basis

of the received contents.



to the connector 1001 of the core unit 10. The image information input to
the connector 1001 is input to the 15 buffer 1010 via the multi-val ued
8-bit signal line 1057. The buffer 1010 .inputs the signal on the
bidirectional signal [ine 1057 to theL&# 1011 via the signal line 1058 as
a unidirectional signal in accordance with an instruction fromthe CPU
1003. The 20 LUT 1011 converts the image information fromthe reader 1
into a desired density value using the | ook-up table. For exanple, a

background i mage rigi can be. renmoved. The. output signal |ine 1059
of the LUT 1011 i?h%%éﬁgo oogﬁgofﬁbgV§Fu§%§% r Ui n?ﬂfﬁé% <aé%§%

t wo-val ued circui tg QL2 YRils an 8-bit nulti-valued signal on the signa
line 1059 into a two-val ued S|§nal. When the two-valued signal is 0, the

- 19 - two-valued ci fpd Folkbete@NyRE LS8 had N OedhdRildr ofldeRdipangy OO
when the two-valued signal is 1, the circuit 1012 converts it into a
nul ti-val ued si gamimandHdaathae ogyt BUY. 51 gnabolment t418d Wuppliedd frigncui t
5 the above-mentioned computer interface unit 7 into
image data. When the CPﬁ 1003 determines that data
sent from the computer interface unit 7 via the data
bus 1054 is data associated with the formatter unit, it
transfers the data to the formatter unit via the
10 connector 1008. The formatter unit 8 develops the
transferred data onto an image data memory.

A sequence for receiving infoimation from the
formatter unit 8, and performing image formation onto
an output sheet will be described below. Image

15 information from the formatter unit 8 is transmitted
onto the signal line 1064 via the connector 1008 as a
multi-valued signal having two values (O0OH, FFH). The
signal on the signal line 1064 is input to the selector
1014 or 1017. The selector 1014 and 1017 are

20 controlled by an instruction from the CPU 1003.
Thereafter, the same processing as that for the
facsimile unit is performed, and a detailed description
thereof will be omitted.

* Operation of Core Unit Based on Information from

25 Image Memory Unit -

A case will be explained below wherein information

is to be output to the image memory unit 9. The CPU



5 1012 is input to the turning circuit 1015 and the selector 1016 via
the selectors 1013 and 1014. A signal on the output signal |ine 1062 of the
turning circuit 1015 is also input to t?g sel ector 1016. The selector 1016
sel ects one of the signals on the signa | ines 1061 and 1062. The
signal selection is determ ned by the CPU 1003 whi ch conmuni cates with the
facsimle unit 4 via the CPU bus 1054. A signal on the output signal |ine
1063 fromthe selector 1016 is supplied to the facsimle unit 4 via the

connector 15 1595 colithicAte8SF1vh | thdCRXPIZ Nod el Qadi Ridit 1
information fromthe facsimle unit 4 1s to be received. Inmage information

fromthe facsinklia thie! cémnGnitatsthtiedi oo 0 4 sdfivd dd Rritdedivi a the
20 connector 1005. The signal on the signal line 1064 is input to the

sel ectors 1014 aw@nlgbimaliflen Upegerecdptio ich theiceiconthdnd,t ehef acsim | e
unit is to be turned and the turned inmage is to be output to the printer
unit 2 in accor dmaderwuniitah cassescthensdammRiunit t1d GRU sbEB ant he
signal on the signal line 1064 input to the sel ector 1014 undergoes turning
processi ng 9 n t ierigdngilngasdr eutpul 1the rrad | igiage gipfoaadiiiqiutto the

connector 120. Information from the reader unit 1 is
input to the connector 1001 of the core unit 10. The
image information input to the connector 1001 is
supplied to the LUT 1011 via the multi-wvalued 8-bit

10 signal line 1057 and the buffer 1010. A signal on the
output signal line 1059 of the LUT 1011 is transferred
to the image memory unit 9 via the selectors 1013,
1014, and 1016, and the connector 1009. Image
information stored in the image memory unit 9 is

15 supplied to the CPU 1003 via the connector 1009 and the
CPU bus 1054. The CPU 1003 transfers the data supplied
from the image memory unit 9 to the above-mentioned
computer interface unit 7. The computer interface unit
7 transfers the received data to the computer (the work

20 station 790 in this embodiment) via a desired one of
the three different interfaces (SCSI, RS232C, and
Centronics).

A case will be explained below wherein information

is to be received from the image memory unit 9. Image

25 information from the computer is supplied to the core
unit 10 via the computer interface unit 7. When the

CPU 1003 of the core unit 10 determines that data



- 20 - signal line 1062 fromthe turning circuit 1015 is supplied to the
pattern matching circuit 1018 via the selectors 1016 and 1017. \Wen the

i mage information received by the facsipile unit is to be directly output 5
to the printer unit 2 in accordance with an instruction fromthe CPU 1003,
the signal on the signal line 1064 input to the selector 1017 is input to
the pattern matching circuit 1018. The pattern nmatching circuit 1018 has a
snoot hing 10 function of snoothing indentations of oblique |ine portions

of an image recsugtgﬂlea Epg féﬁé'«%xhﬁuﬁ&% tintHiE Rl Leik- Mebeheensi gpal s
i nput to the LUT 1020 via t e selector 1019. The table in the LUT 1020 can

be changed by tBgsCPbs4093, da0at A3so81e teRIH HIedmaged mbyoty unithe,
facsimle unit can be output with a desired density by the printer unit 2.

The signal on the evhpsfessgphe date tdGthefindye mdkor§20nis Bnpue to the
magni fication circuit 1022 via the selector 1021. The magnification circuit
1022 perfornms nehai Ebnaectorpl008ssi Pioe ofmagee memory unit 9 transfers
5 an 8-bit multi-valued signal on the signal line 1064 to
the selector 1014 or 1017 via the connector 1009. The
output signal from the selector 1014 or 1017 is output
to the printer unit 2, and image formation is performed
onto an output sheet, in accordance with an instruction
10 from the CPU 1003 in the same manner as the
above-mentioned processing for the facsimile unit 4.
The arrangement of the facsimile unit 4 shown in
Fig. 1 will be described below with'reference to the
block diagram shown in Fig. 5.
15 Fig. 5 is a block diagram for explaining the
detailed arrangement of the facsimile unit 4 shown in
Fig. 1.
The facsimile unit 4 is connected to the éore unit
10 via a connector 400, and exchanges various signals
20 with the core unit 10. A signal line 451 is a
bidirectional two-valued image signal line. A buffer
401 separates the bidirectional signal line 451 into an’
output signal line 452 from the facsimile unit 4 and an
input signal line 453 to the facsimile unit 4. Signals
25 on the signal lines 452 and 453 are input to a_selector
402, and the selector 402 selects one of the two input

signals in accordance with an instruction from a CPU



20 ' 8-bit nulti-valued signal having two values (OOH FFH) by the
first-order linear interpolation nethod. An 8-bit nulti-valued signal which
is output fromthe magnification circuié 1022 and assunes a val ue rangi ng
fromOOH to FFH i s supplied to the read ¢ Gnit 1 via 25 the buffer 1010
and the connector 1001. The reader unit 1 supplies this signal to the
outside I/F switching circuit 119 via the connector 120. The - 21 -
outside I/F switching circuit 119 supplies the signal fromthe facsimle

it 4 he Y,si I
unit 4 to the 4@29nahhgﬁn%&aw 1u5Q 9fgﬁga;@ecrpgffdngceﬂémcuﬂm%lg‘&put

signal fromthe Si gha enera 'on co

subj ected to thisaQBVSenE'EE&:QHeﬂnpéﬂéeéf':H&noﬁﬂék td‘elr(ﬁﬁfﬂoern 408 o4t to
the printer unit 2, thus performng image formation on an out put” sheet .

Oper ati on of Ooselgateraeedsemebaé%H@tu@néxQm khe signal hendnigs3A case
will be exenplified bel ow wherein
When data is to be transferred from one memory (one of
5 the memories A 405 to D 408) to another memory, the

selector 402 selects the signal on the signal line 452.
The output signal from the selector 402 is input to a
variable magnification circuit 403, and is subjected to
variable magnification processing. The variable

10 magnification circuit 403 converts the resolution of
data to be transmitted in correspondence with that of a
receiving facsimile unit when facsimile transmission is
performed at a reading resolution of 400 DPI of the
reader unit 1. A signal on an output signal line 454

15 of the variable magnification circuit 403 is stored in
one of the memories A 405, B 406, C 407, and D 408, or
a memory circuit obtained by cascade-conneéting two
memories under the control of a memory controller 404.
The memory controller 404 has four functions, i.e., a

20 first mode for exchanging data between the memories A
405 to D 408 and a CPU bus 462 in accordance with an
instruction from the CPU 412, a second mode for
exchanging data with a CODEC bus 463 of a CODEC 411
having encoding and decoding functions, a third mode

25 for storing two-valued video input data on thewsignal
line 454 in one of the memories A 405 to D 408 under

the control of a timing generating circuit 409, and a



informati'on is to be output to the file unit 5. The CPU 1003 commruni cates
with the CPU 122 of the reader unit 1 via the conmunication |IC 1002, and

i ssues an 15 original scan conmand, pon reception of this command, the
reader unit 1 causes the scanner unit 1 to scan an original, and outputs
the read inmage information to the connector 120. The reader unit 1 and the
peri pheral device control device 3 are connected to 20 each ot her
through a cable, and information fromthe reader unit 1 is input to the
connector 1001 @buirkh mode 86+trdédiddcoutbge indh@rieidontentigubft onkhe
connector 1001 is transmtted onto the unidirectional signal |line 1058 via
the buffer 1010ofAthul hempaleedA 2505 tB-Wi406, giral cwtputringgrdle |1 ne 1058
is converted into a signal with a desired density value by the LUT 1011. A
si gnal on the owepdouti ganatehtseontsoa ofeadmut ($Rg@l] 1ine 432.- Esachnput to
t he connector 1006 via the selectors 1013, 1014, and 1016. Mre

speci fical ly, tRE 8hp pemories| 403 te gha408 hag @ cappaitansfelred to the

file 5 Mbytes, and stores an Ad4-size image or equivalent at a

resolution of 400 DPI. The timing generating circuit
409 is connected to the connector 400 via a signal line
459, is started by control signals HSYNC, HEN, VSYNC,
and VEN from the core unit 10, and generates signals

10 for realizing the following two functions. One
function is a function of storing an image signal from
the core unit 10 in one or two of the memories A 405 to
D 408, and the other function is a function of reading
out an image signal from one of the memories A 405 to D

15 408, and transmitting the readout signal onto the
signal line 452. A dual port memory 410 is connected
to the CPU 10Q3 of the core unit 10 via a signal line
461, and is also connected to the CPU 412 of the
facsimile unit 4 via the signal line 462. The two CPUs

20 exchange commands via the dual port memory 410. A SCSI
controller 413 interfaces with a hard disk drive
connected to the facsimile unit 4 shown in Fig. 1, and
stores data to be transmitted or received by the
facsimile unit. The CODEC 411 reads out image

25 information stored in one of the memories A 403 to D
408, encodes the readout information by a desired one

of MH, MR, and MMR methods, and stores encoded



unit 5 without using the functions of the two-valued 5 circuit 1012 and
the turning circuit 1015. Wen a two-valued signal is to be filed by
comuni cations with the file unit 5 viazghe CPU bus 1054 of the CPU 1003,
the functions of the two-valued circuit 1012 and the turning circuit 1015

are used. Since the two-valued 10 processi ng and turning processing are
the sane as those for the facsimle unit, a detailed description thereof
will be omtted. Next, a case will be explained bel ow wherein information

is to be output ihfesmbbeohi if dfétob. tHe memdrirge A @0& ot DodOBr.om the file
unit 5 is input to the selector 1014 or 1017 via the connector 1006 and the
signal line 106Alsbn #he8CODECNdLl i readsicolt idriguadhdafogmatia@ge signal is
i nput to the selector 1017; in a two-valued filing node, an inmage signal
can be input 20stored iheone|eftthe Imamonies A0S 49 DhdOBwodesrdes filing
nmode, since the same processing as that for the facsimle unit is
perforned, a dethel seedeutr ipfeorpathenddy idesiredbana &f ths Mie MR,

25 sl oBtor E047E PARGPIFo SRE TERTaDAPYdeTHBL dnsorBRtigTe.  The LuT

1020 generat es %.E?Okiggggagkgoggation in one of the memories A 405 to
D 408. A MODEM 414 has a function of modulating
encoded information from the CODEC 411 or a hard disk
drive connected to the SCSI controller 413 so as to

10 transmit it onto a telephone line, and a function of
demodulating information sent from an NCU 415 into
encoded information, and transferring the encoded
information to the CODEC 411 or the hard disk drive
connected to the SCSI controller 413. The NCU 415 is

15 directly connected to the telephone line, and exchanges
information with an exchanger arranged in a telephone
office according to a predetermined protocol.

An example of facsimile transmission processing
will be described below.

20 A two-valued image signal from the reader unit 1
is input from the connector 400, and is supplied to the
buffer 401 via the signal line 451. The buffer 401 )

outputs a signal onto the signal line 453 via the
signal line 451 according to setting data from the CPU
25 412. The signal on the signal line 453 is supplied to

the selector 402, and is then output to the variable

magnification circuit 403. The variable magnification



correspondence with a desired print density in - 23 - accordance with an
instruction fromthe CPU 1003. A signal on the output signal line 1068 from
the LUT 1020 is input to the magnificati 8” circuit 1022 via the sel ector
1021. A signal on the 8-bit multi-val ue signal line 1070, which

signal is magnified at a desired nagnlflcatlon factor by the magnification
circuit 1022, is supplied to the reader unit 1 via the buffer 1010 and the
connector 1001. Information fromthe file unit, which is supplied to the

reader unit 1, 1QrcuiitS 494t BBBvBQtéhsnpimé'éérsiﬁ}kél Zat ¥HL TR AR On
is perforned on an output sheet in the sane marnner as the above-mentioned

processing for idgre 40BCHPY b€ YRkt rebBEF aih DO Dfidis GardNinadda gl
I nformation from Conputer Interface Unit 15 The conputer interface

unit 7 interfacedth &h reseloetipit eor cPacethtlle torddemipssigher & sdejriade
control device 3. The conputer interface unit 7 has, as conputer
i nterfaces, SCSloutRS23FcomatieCeariablesmagnification circuit 403 via
5 the signal line 454 is stored in the memory A 405 under
the control of the memory controller 404. The storage
timing in the memory A 405 is generated by the timing
generating circuit 409 on the basis of a timing signal
transmitted from the reader unit 1 via the signal line
10 459. The CPU 412 connects the memories A 405 and B 406
of the memory controller 404 to the bus line 463 of the
CODEC 411. The CODEC 411 reads out image information
from the memory A 405, encodes the readout information
by the MR method, and writes the encoded information in
15 the memory B 406. After A4-size image information is
encoded by the CODEC 411, the CPU 412 connects the
memory B 406 of the memory controller 404 to the CPU
bus 462. The CPU 412 sequentially reads out the
encoded information from the memory B 406, and
20 transfers the readout information to the MODEM 414.
The MODEM 414 modulates the encoded information, and
transmits the modulated information onto the telephone
line via the NCU 415 as facsimile information.
An example of facsimile reception processing will
25 be described below. -

Information sent from the telephone line is input

to the NCU 415, and is connected to the facsimile unit



interfaces. The conputer interface unit 7 has the 20 above- nenti oned
three different interfaces, and information fromeach interface is supplied
to the CPU 1003 via the connector 1007 Qd the data bus '1054. The CPU 1003
perforns various kinds of control on thé basis of the received contents.
- 24 - Qperation of Core Unit Based on Information from Formatter Unit The
formatter unit 8 has a function of devel oping command data of, e.g., a
docunent file supplied fromb5 t he above-nenti oned conputer interface

unit 7 into i mage;igahaprdfi€tetmtndP HrPBbdietsyy Bhaencuhatsdata sent from

t he conput er |nterface unit 7 via the data bus 1054 is data associated with

the formatter umhforkbticAnsieh StheNcintfalg dd aipplieat tter thal Mopes t he 10
connector 1008. The formatter unit 8 devel ops the transferred data onto an

i mage data nmenody4, Aaséqiendenddul atak) viThe: iU MATRE istoxrksom t he formatter
unit 8, and performng inmage formation onto
information from the MODEM 414 in the memory C 407 via
5 the CPU bus 462. When information for one frame is
stored in the memory C 407, the CPU 412 controls the
memory controller 404 to connect the data line 457 of
the memory € 407 to the line 463 of the CODEC 411. The
CODEC 411 sequentially reads out encoded information in
10 the memory C 407 and decodes the readout information. |
Then, the CODEC 411 stores the decoded information as
image information in the memory D 408. The CPU 412
communicates with the CPU 1003 in the core unit 10 via
the dual port memory 410 to perform a setting operation
15 for printing an image from the memory D 408 by the
printer unit 2 via the core unit 10. Upon completion
of the setting operation, the CPU 412 starts the timing
generating circuit 409 to output a predetermined timing
signal from a signal line 460 to the memory controller
20 404. The memory controller 404 reads out image
information from the memory D 408 in synchronism with
the signal from the timing generating circuit 409, and ~
transmits the readout information onto the signal line
452. The signal on the signal line 452 is input to the
25 buffer 401, and is output to the connector 400.via the

signal line 451. Since the output operation of the

signal from the connector 400 to the printer unit 2 has



an output sheet will be described below |nage 15 I nformation fromthe
formatter unit 8 is transmtted onto the signal |line 1064 via the connector
1008 as a multi-valued signal having twg values (OOH, FFH). The signal on
the signal line 1064 is input to the sePéctor 1014 or 1017. The sel ector
1014 and 1017 are 20 controlled by an instruction fromthe CPU 1003.
Thereafter, the sanme processing as that for the facsimle unit is
performed, and a detailed description thereof will be omtted. Operation of

Core Unit Based 0 i qn_f.ro 5, ngg .ggnqr i A e wll

be expl ai ned be g’\%e\%ﬁgr Ee?fg%;"i %F%Fﬁﬁ%%nl?sﬂf% 56 %u puJI r¥c())%]ﬁ:t§m‘l rrcg‘%ie menory
unit 9. The CPUynit 18° : ; | FE% | thh 2 22.0f the reader
unit 1 via the ggﬁwuniéa?ié%Qﬁﬁggggggégﬁi |§%tg§1an g??gﬁ%aﬁegcan comand.

Upon reception ghiklkkd.comand, the reader unit 1 causes the scanner unit
104 to scan an 5 original, and outputs the read inmage information to the

The detailed arrangement and operation of the file
5 unit 5§ will be described below with reference to the
block diagram shown in Fig. 6.
Fig. 6 is a block diagram for explaining the
detailed arrangement of the file unit 5 shown in
Fig. 1.

10 The file unit 5 is connected to the core unit 10
via a connector 500, and exchanges various signals with
the core unit 10. A signal line 551 is a bidirectional
8-bit multi-valued image signal line, and is connected
to a buffer 501. A multi-valued image signal is input

15 to a compression circuit 503 via the buffer 501 and a
multi-valued input signal line 555, and is converted
from multi-valued image information into two-valued
compressed information. The compressed information is
output to a selector 505. A signal line 552 is a

20 bidirectional two-valued image signal line, and is
connected to a buffer 502. A two-valued image signal
is input to the selector 505 via the buffer 502 and a )
two-valued input signal line 557. The selector 505
selects one of three different signals, i.e., a signal

25 on an output signal line 561 from the compress#on
circuit 503, a signal on the output signal line 557

from the buffer 502, and a signal on an ocutput signal



connectdr 120. Information fromthe reader unit 1 is input to the connector
1001 of the core unit 10. The image information input to the connector 1001
is supplied to the LUT 1011 via the th%':yalued 8-bit 10 signal |ine
1057 and the buffer 1010. A signal on :%e out put signal |ine 1059 of the
LUT 1011 is transferred to the inmage nmenory unit 9 via the selectors 1013,
1014, and 1016, and t he“connector 1009. Inmage information stored in the

i mage nmenory unit 9 is 15 supplied to the CPU 1003 via the connector

1009 and the CPLj kiS55 ron N Heftek0G 2t haNaEebEdaREe Ol thsappl i ed from

the image nenory unit 9 to the above-nentioned conputer interface unit 7.
The conputer i tesEAECE1bH t £ron raATTe 53 6, hangesappiiledathe t veléetednput er
(the work 20 station 790 in this enbodinment) via a desired one of the
three differentsigh#l faces faicsty deBid3iadlean810ent Thai signal foew the| be
expl ai ned bel ow wherein information is to be received fromthe i mage menory
unit 9. |nage 28Selectof G30Gtinmlsomnpve conpuselettosupdplielatant he core

unit 10 via the conputer interface unit 7. Wien the CPU 1003 of the core
unit 10 deBer nipetpethasigmal line 563. When compressed information

obtained by compressing 8-bit multi-valued information
from the core unit 10 is to be stored in one of
memories A 506 to D 509, the selector 505 selects a
signal on the signal line 561. When two-valued

10 information is to be stored in a memory, the selector
505 selects a signal on the signal line 557. When
information from the man-machine interface unit 6 shown
in Fig. 1 is to be stored in a memory, the selector 505
selects a signal on the signal line 562. A signal on

15 the signal line 563 is stored in one of the memories A
506, B 507, C 508, and D 509, or a memory circuit
obtained by cascade-connecting two memories under the
control of the memory controller 510. The memory
controller 510 has four functions, i.e., a mode for

20 exchanging data between the memories A 506 to D 509 and
a CPU bus 560 in accordance with an instruction from
the CPU 516, a mode for exchanging data with a CODEC
bus 570 of a CODEC 517 for performing encoding and
decoding, a mode for storing a signal on the signal

25 line 563 in one of the memories A 506 to D 509-under
the control of a timing generating circuit 514, and a

mode for reading out the memory contents of one of the



- 26'- supplied fromthe conputer interface unit 7 via the CPU bus 1054 is
data associated with inmage nenory unit 9, it transfers the data to the

i mage nmenory unit 9 via the connector 1009. The inmage nenory unit 9
transfers 5 an 8-bit multi-val ued sirg®4l-on the signal line 1064 to the
sel ector 1014 or 1017 via the connector 1009. The output signal fromthe
sel ector 1014 or 1017 is output to the printer unit 2, and imge fornmation
is perforned onto an output sheet, in accordance with an instruction 10

the T acsi m e unheRdrdR AoRa e 503 ‘. REGRRg She TaoChBhn 1 Ao
i1l be d ' | b ' a_in Fi
5.5 o gonEaREE ok b LTS o5l SERER, O b AckaRpEges” T O

LR o o ReTbECEL) s ile s LG B0a iy tie sl BT
signals 20 W R ADesLas eitdlhd I equivd 1M dtf Reré2blutidn of 400
5 DPI. The timing generating circuit 514 is connected to
the connector 500 via a signal line 553, is started by
control signals (HSYNC, HEN, VSYNC, and VEN) from the
core unit 10, and generates signals for realizing the
following two functions. One function is a function of
10 storing information from the core unit 10 in one or two
of the memories A 506 to D 509, and the other function
is a function of reading out an image signal from one
of the memories A 506 to D 509, and transmitting the
readout signal onto the signal line 558. A connector
15 513 exchanges signals with the man-machine interface
unit 6 shown in Fig. 1. 1Image information is input to
the buffer 512, and a command is input to a
communication circuit 518. A signal line 569 is a
bidirectional image signal line. When the buffer 512
20 receives image information from the man-machine
interface unit 6, it outputs the image information onto
the signal line 562. When image information is to be )
output from the file unit 5 to the man-machine
interface unit 6, information on a signal line 568 is
25 transferred via the buffer 512 and the connector 513.

A dual port memory 515 is connected to the CPU 1003 of

the core unit 10 via a signal line 554, and is also

|

|
}
;



bi di récti‘onal two-val ued i mage signal line. A buffer 401 separates the
bidirectional signal line 451 into an output signal line 452 fromthe
facsimle unit 4 and an input signal line 453 to the facsimle unit 4.
Signals 25 on the signal lines 452 antP 453 are input to a selector 402,
and the selector 402 selects one of the two input signals in accordance

Wi th an instruction froma CPU - 27 - 412. \Wen two-val ued information,
fromthe core unit 10 is to be stored in one of nenories A 405 to D 408,

t he sel ector 402 sele ey the h n ine 453 n_data is to

be transferred fYOM of one @’?gg%lé’ %165 g %#‘%e%ﬁ’éﬁo\"f‘% 5\ ‘\’/%g foD 408) to
anot her nenory, 2 | al line 452.

The out put si gna%{h%r om the seqtgct osifﬂe ISH{%&%?R?()S%@V%J?&%F%Q

magni fication CIé&uﬁéncﬁ.O%@%é %u%libJp%qtteq\eheryasmbl eang@et f i cation

processing. The variable 10 magni fication citcuit 403 converts the
resol ution of dajchéxbDRert IS NidtdFddesC FihSRANERBELNHL, t FoddPding 2

receiving facsimle unit when facsimle transm ssion is
5 device 520 connected to the file unit 5 shown in
Fig. 1. More specifically, the external recording
device 520 comprises a magnetooptical disk, and stores
data such as image information. The CODEC 517 reads
out image information stored in one of the memories A

10 506 to D 509, and encodes the readout information by a
desired one of the MH, MR, and MMR methods.

Thereafter, the CODEC 517 stores encoded informafion in
one of the memories A 506 to D 509. Also, the CODEC
517 reads out encoded information stored in one of the

15 memories A 506 to D 509, and decodes the readout
information by one of the MH, MR, and MMR methods.
Thereafter, the CODEC 517 stores the decoded
information in one of the memories A 506 to D 509 as
image information.

20 An example of processing for storing file
information in the external recording deice 520 will be
described below. ’

An 8-bit multi-valued image signal from the reader
unit 1 is input via the connector 500, and is input to

25 the buffer 501 via the signal line 551. The buffer 501

outputs the signal on the signal line 551 onto the

signal line 555 according to setting data of the CPU.



performed at a reading resolution of 400 DPI of the reader unit 1. A signal
on an output signal line 454 15 - of the variable magnification circuit
403 is stored in one of the nenories A 405, B 406, C 407, and D 408, or a
menory circuit obtained by cascade-coméfing two nenories under the
control of a nenory controller 404. The menory controller 404 has four
functions, i.e., a 20 first node for exchangi ng data between the
menories A 405-to D 408 and a CPU bus 462 in accordance with an instruction

f the CPU 41 d f h dat Lth CODEC bus 463 of
2 CCDEC 411 hav g enddfl ggmi aﬁéaﬁeﬁaﬂﬂa& HERE, 5251 7 PRGBS DS f or
t t I f th
fre(r)nr)lrlngs \,2\04\62 Li:eq't?\gf%% Thd Fﬂg 289 ne?n gg%enle?%?l ﬁgec?rcui?
% o s o %%g%g%%ﬁoaﬁgﬁwﬂtﬂ*{«hg@rea R colente of one

of the nMenori es ents onto a

(r)]?agOUt signal l4¢¥e) 45&nFohp2bstBa TREBEREE16n40R %Re%ﬁ&‘?ai‘aﬁr?e capacity
5 561 is input to the selector 505, and is then
transferred to the memory controller 510. The signal
on the signal line 563 is input to the memory
controller 510, and is also input to the man-machine
interface unit 6 via the selector 511, the buffer 512,

10 and the connector 513. The memory controller 510
causes the timing generating circuit 514 to generate
timing signals in accordance with the signals received
from the core unit 10 via the signal line 553, and to
output the generated signals onto a signal line 559.

15 The memory controller 510 stores the compressed signal
on the signal line 563 in the memory A 506 in
accordance with the generated timing signals. The CPU
516 connects the memories A 506 and B 507 of the memory
controller 510 to the bus line 570 of the CODEC 517.

20 The CODEC 517 reads out compressed information from the
memory A 506, and encodes the readout information by
the MR method. The encoded information is written in
the memory B 507. Upon coﬁpletion of encoding by the
CODEC 517, the CPU 516 connects the memory B 507 of the

25 memory controller 510 to the CPU bus 560. Thes CPU 516

sequentially reads out the encoded information from the

memory B 507, and transfers the readout information to



5 " Mytes, and stores an A4-size inmage or equivalent at a resolution of
400 DPI. The timng generating circuit 409 is connected to the connector
400 via a signal line 459, is started by,gcontrol signals HSYNC, HEN, VSYNC
and VEN fromthe core unit 10, and genér%?éé signals 10 for realizing
the following two functions. One function is a function of storing an

i mage signal fromthe core unit 10 in one or two of the menories A 405 to D
408, and the ot her functlon is a function of reading out an inage signal

fromone of the pRAELSS Softfipol feb dfy. rHIPsclidcbhRlsmibL 8ggthe readout
I ne

signal onto the signa A dual port nmenory 410 is connected to the

CPU 1003 of the pg&8r&8i thdOeMbddea Sikfb¥mdtion $0la signhs aline 6grneated
to the CPU 412 of the facsimle unit 4 via the signal [ine 462. The two

CPUs 20 exchappe €gt8RNES védotding Ukdvie 520enory 410. A SCS|
controller 413 interfaces wwth a hard disk drive connected to the facsimle
unit 4 shown in Fig. An erdmpleres phdnttprdmesaimgsfbrtedadingeoatved by
the facsimle unit. The CODEC 411 reads out inage 25 i nformati on stored
in one of t8e neinformatidoSfromtheexierredesecordingddevicar 520t PBA by a
desired one of MH MR and MVR net hods, and stores encoded
outputting the readout information from the printer
unit 2 will be described below.
Upon reception of a search:print instruction of
information from the man-machine interface unit 6, the
10 CPU 516 receives encoded information from the external
recording device 520 vi; the SCS1 controller 512, and
transfers the encoded information to the memory C 508.
At this time, the memory controller 510 connects the
CPU bus 560 to a bus 566 of the memory C 508 according
15 to an instruction from the CPU 516. Upon completion of
transfer of the encoded information to the memory C
508, the CPU 516 controls the memory controller 510 to
connect the memories C 508 and D 509 to the bus 570 of
the CODEC 517. The CODEC 517 sequentially reads out
20 the encoded information from the memory C 508, and
decodes the readout information. Thereafter, the CODEC
517 transfers the decoded information to the memory D
509. The CPU 516 communicates with the CPU 1003 of the
core unit 10 via the dual port mémory 515 to perform a
25 setting operation for printing out an image frem the

memory D 509 by the printer unit 2 via the core unit

10. Upon completion of the setting operation, the CPU



- 29 - information in one of the memories A 405 to D 408. Al so, the CODEC
411 reads out encoded information stored in one of the nenories A 405 to D
408, decodes the readout information by,a desired one of the MH M, 5

and MVR net hods, and stores the decoded”Information, i.e., inage
information in one of the nenories A 405 to D 408. A MODEM 414 has a
function of nodul ati ng encoded information fromthe CODEC 411 or a‘hard

di sk drive connected to the SCSI controller 413 so as to 10 transmt it

onto a tel ephong) ki Beart8dtRe! Hiidd HdHe AAMMY ARG ¢ B B baRpagnt from
an NCU 415 into encoded information, and transferring the encoded

information to phedeEbERiAdd Bimihe SHyrhid Hedill ithe @agmRat adnko slee SCSI
controller 413. The NCU 415 is 15 Irectly connected to the tel ephone

i ne, and exchasgeshenhenoryi oonttéllean S2ONhamie memoaygednitirod les! ephone
of fice according to a predeterm ned protocol. An exanple of facsimle
transm ssi on prbt@sseagswout bhe ddscoddddrnfdmmation from the memory D
5 509 in synchronism with the signals from the timing
generating circuit 514, and transmits the readout
information onto the signal line 558. The signal on
the signal line 558 is input to an expansion circuit
504, and the decoded information is expanded. The
10 output signal from the expgnsion circuit 504 is input
to the buffer 501 via a ;ignal line 556, and is then
output to the connector 500 via the signal line 551.
Since the output operation of the signal from the
connector 500 to'the printer unit 2 has élready been
15 described in the description of the core unit 10, a
detailed description thereof will be omitted.
The arrangement and display processing operation
of the man—machiné interface unit 6 shown in Fig. 1
will be described below with reference to the block
20 diagram shown in Fig. 7.
Fig. 7 is a block diagram for explaining the
detailed arrangement of the man-machine interface unit ~
6 shown in Fig. 1.
An example of processing for receiving image
25 . information from the file unit 5, and displaying the
received image information on a display will be

described below.



20 A two-val ued image signal fromthe reader unit 1 is input from
the connector 400, and is supplied to the buffer 401 via the signal |ine
451. The buffer 401 outputs a signal onge the signal line 453 via the
signal line 451 according to setting data fromthe CPU 25 412. The

signal on the signal line 453 is supplied to the selector 402, and is then
output to the variable magnification circuit 403. The variable
magni fi cation - 30 - circuit 403 converts an inmage signal at the

resol ution of 400 DPla ioddec#52d00 U tochrisditegaitol ER@EcEnG8BtoN 5132
resolution for facsimle transm ssion. A signal output fromthe variable

magni fi cation ciéfuthie 4 ¢/ iwndt 5 wie siggrdle.l | AeCPH4615 sbused an the
menory A 405 under the control of the menory controller 404. The storage
timng in the meoomyuddtion ciarmridt éilbyta loemmumnicgtgewdtht thg CPYCui t
409 on the basis of a timng signal transmtted fromthe reader unit 1 via
the signal |ine 906 of 48% file WHE Mmia @R byst B80nEROREetOASEE53RNd B

406 of the menory controller 404 to the bus |line 463 of th
5 image input mode. An image signal output from the

connector 600 via a bidirectional signal line 651 is
input to a buffer 601. A signal output from the buffer
., 601 is input to a reduction circuit 602 via a signal
line 652. The reduction circuit 602 reduces the input
10 image signal in correspondence with the display size of
an FLC (ferroelectric liquid crystal) display 608. The
output signal from the reduction circuit 602 is input
to a dual port memory 605 via a signal line 654 and a
buffer 603. In this case, the signal is written in the
15 dual port memory 605 in accordance with signals output
from a timing generating circuit 604 via a signal line
658. The timing generating circuit 604 is started by
timing signals transmitted from the file unit 5 via a
signal line 657. When image information for one line
20 is written in the dual port memory 605, the timing
generating circuit 604 issues a DMA (direct memory
access) request to the CPU 516 by a signal output via a
signal line 666. The CPU 615 causes its internal DMAC
(direct memory access controller) to transfer image
25 information from the dual port'memory 605 to a DRAM
(dynamic random-access memory) 612 via the CPU bus 660.

Upon repetition of the above-mentioned operation, image



CODEC 411. The CCODEC 411 reads out image information fromthe nmenory A 405,
encodes the readout information by the MR nethod, and wites the encoded
information in 15 the nenory B 406. fter Ad-size image information is
encoded by the CODEC 411, the CPU 412 cdnnects the nenory B 406 of the
menory controller 404 to the CPU bus 462. The CPU 412 sequentially reads
out the encoded information fromthe nenory B 406, and 20 transfers the
re?douttinfornation to the MODEM 414. The MODEM 414 nodul ates the encoded

i nformation, an ] u I pf | tgalephone
line via the N n?f%g%s %’glctsflg% Fgggi n?%l?%ﬁ%?ﬁ?%&g};ﬁ%}% ﬂcﬁ‘m? g'szie{)ﬁ |l e

reception procesgangnd disglay 608 48Sebhhedtés! ey a | émie@ioO6EGRRELE rom
the tel ephone Iine is input to the NCU 415, and is connected to the

facsimile unit a cablk 662.i AR ANeGe! eEFUESY SLEHAL Of td)bd hmefddhiell5.
Information fromthe NCU 415 is supplied to the MODEM 414, and is
denodul at ed. ThedCRd 4l3ign@1eFHSYNC hereinafter) transmitted through
5 a signal line 665 is output to a timing generating
circuit 609. Upon reception of the signal FHSYNC, the
timing generating circuit 609 outputs a DMA request
signal to the CPU 615 via a signal line 667. Upon
reception of the DMA request signal, the CPU 615 starts
10 the internal DMAC to DMA-transfer the line address of
1-line data to be displé;ed on the FLC display 608, and
image information for one line from the DRAM 612 to a
FIFO memory 606 via the CPU bus 660. The timing
generating circuit 609 outputs timing signals via a
15 signal line 663 to read out image information for one
line from the FIFO memory 606, and transfers the
readout information to the FLC display 608. The FLC
display 608 determines an image display position on the
basis of the line address to be displayed, and displays
20 the image information for one line. Upon repetition of
the above-mentioned operation, image information for
one frame is displayed on the entire screen of the FLC )
display.
An example of transfer processing for transferring
25 image information in the man-machine interface=unit 6

+o the file unit 5 will be described below.



information fromthe MODEM 414 in the menory C 407 via 5 t he CPU bus
462. Wen information for one frame is stored in the nenory C 407, the CPU

412 controls the nmenory controller 404 connect the data line 457 of the
menory C 407 to the line 463 of the 411. The CODEC 411 sequentially
reads out encoded information in 10 the menmory C 407 and decodes the

readout information. Then, the CODEC 411 stores the decoded information as
i mage information in the menory D 408. The CPU 412 conmuni cates with the
CPU 1003 in the corepHai &pd0s ¥ Scddifurtisd teP Wi tFE By cPLO 506 par fthem a
setting operation 15 for printing an image fromthe nenory D 408 by the
printer unit 2 ¥idet 181i€06evidi thd Gomdaaii cripreidiaeudft 616 et setgan
operation, the CPU 412 starts the timng generating circuit 409 to output a
predet er m ned t lifkage ougpat hoden a Eagwlinfoxmatf®rt dnt henenory control | er

20 404. The nenory controller 404 reads out image information fromthe
menmory D 408 i nmapambcbhhemintéhfade wiind Is cvhoned timithe HRAY silidag
circuit 409, and transmits the readout information onto the_signal I|ine

452. The sBgnal Upant hecepghan ¢f e DM tequeputsignalh£reg theyfimdpgaol,

and is output to the connector 400 via the signal line 45%. Since tg%
out put oper at i ogepprafing circuit 604 via the signal line 666, the C

615 transfers image information for one line from the
DRAM 612 to the dual port memory 606. Then, the CPU
615 reads out image information from the dual port
10 memory 605 via a signal line 656 in accordance with a
read timing signal outpu% from the timing generating
circuit 604 via the signal line 658. The image signal
output from the dual port memory 605 is output to the
connector 600 via the signal line 656, the buffer 603,
15 and the buffer 601. Since the internal operation of
the file unit 5 has already been described, a detailed
description thereof will be omitted.
A keyboard interface 618 and a mouse interface 616
respectively communicate with a keyboard and a point;ng
20 device {(mouse), and issue operation instructions and
the like to the man-machine interface unit 6.
The arrangement and operation of the computer
interface unit 7 shown in Fig. 1 will be described
below with reference to the block diagram in Fig. 8.
25 Fig. 8 is a block diagram showing the detailed
arrangement of the computer interface unit 7 shown in

Fig. 1.



sighal fromthe connector 400 to the printer unit 2 has - 32 - already
been described in the description of the core unit 10, a detailed

description thereof will be omtted. Thetxdetail ed arrangenment and operation
of the file 5 unit 5 will be described below with reference to the bl ock
di agram shown in Fig. 6. Fig. 6 is a block diagramfor explaining the
detail ed arrangenent of the file unit 5 shown in Fig. 1. 10 The

file unit 5 is connected to the core unit 10 via a connector 500, and
exchanges various si gnalonnsictdort Be 700r endniat cénedtsr ghal0l igre sgiose a
bidirectional 8-bit nulti-valued imge signal line, and is connected to a
buffer 501. A mfiad -thel &8I dagerfiogeal ﬁscpnpa@tqs C 703 ¥ IMpricdsi on
circuit 503 via the buffer 501 and a nulti-val ued input signal I|ne 555
and is convert edhs SeNRRANLoFR ITs@TIREGe | Af GPRRBFEAT l?lt?)o:?vi')s & kP

conpressed information. The compressed_i nf or i on
P the RS232C 1ntlp%ace. A conngg og E 507 is one for

5 connecting the core unit 10. A SCSI interface 704 has
the two connectors 700 and 701. When a device having a
plurality of SCSI interfaces is to be connected, it is
cascade-connected using the connectors 700 and 701.
When one peripheral device control device 3 is

10 connected to a single computer, the connector 700 is
connected to the computér via a cable, and a terminator
is connected to the connector 701, or vice versa.
Information input from the connector 700 or 701 is
output to the SCSI interface 704 via a signal line 751.

15 The SCSI interface 704 executes a procedure based on a
SCSI protocol, and then, outputs data to the connector
E 707 via a signal line 754. The connector 707 is
connected to the CPU bus 1053 of the core unit 10, and
the CPU 1003 receives, from the CPU bus 1053,

20 information input to the SCSI interface connector {the
connector 700 or 701). Data is output from the CPU
1003 of the core unit 10 to the SCSI connector (the
connector 700 or 701) in a procedure opposite to that
described above. A Centronics interface 705 is

25 connected to the connector C 702 via a signalaline 752.
The Centronics interface 705 receives data according to

a procedure based on a predetermined protocol, and



dutﬂut to a selector 505. A signal line 552 is a 20 bi di recti onal

two-val ued i mage signal line, and is connected to a buffer 502. A

two-val ued i mage signal is input to the4§elector 505 via the buffer 502 and
a two-val ued input signal line 557. The “Sel ector 505 selects one of three
different signals, i.e., a signal 25 on an output signal line 561 fram
the conpression circuit 503, a signal on the output signal |ine 557 from
the buffer 502, and a signal on an output signal - 33 - line 562 froma

puffer 512 1N aGfALARlenl Wl thNEhbUCbhABCEE P R 767 b B Cpndnshi dsopl | e

the selected sig o a menory control ler 510. The signal fromt

sel ector 505 is j3lP 7520Ut ThQ RohBkBELPr 7021141 oredted €MItEHE cpgnal |ine
563. When conpressed i nformati on obtai ned by conpressing 8-bit

mul ti-val ued i nfrRidTaloseN Je amet BBreouAiynio, lénd sthe CRUSI@OR DL ntlane of
nmenories A 506 to D 509, the selector 505 selects a signal on the signal
line 561. When towreyalniad 100 receiivbs), méromnths CRUPBustBOE, i n a nenory,

t he sel ector
5 information input to the Centronics interface connector
C (the connector 702).

An RS232C interface 708 is connected to the
connector D 703 via a signal line 753. An RS232C
interface 706 receives data in a procedure based on a

10 predetermined protocol, and outputs data to the
connector E 707 via the.;ignal line 754. The connector
707 is connected to the CPU bus 1053 of the core unit
10, and the CPU 1003 of the core unit 10 receives, from
the CPU bus 1053, information input to the RS232C

15 interface connector (the connector 703). Data from the
CPU 1003 of the core unit 10 is output to the RS232C
interface connector (the connector 703) in a procedure
opposite to that described above.

The arrangement and operation of the formatter

20 unit 8 shown in Fig. 1 will be described below with
reference to the block diagram shown in Fig. 9.

Fig. 9 is a block diagram for explaining the
detailed arrangement of the formatter unit 8 shown in
Fig. 1.

25 Fig. 9 is a block diagram for explaining <%he

detailed arrangement of the formatter unit 8 shown in

Fig. 1.



505 sel ets a signal on the signal |ine 557. When information fromthe
man- machine interface unit 6 showmn in Fig. 1 is to be stored in a nenory,
the sel ector 505 selects a signal on Lh34ngnaI line 562. A signal on 15
the signal line 563 is stored in one of 'the nenories A 506, B 507, C 508,
and D 509, or a nenory circuit obtained by cascade-connecting two nmenories
under the control of the nenory controller 510. The nenory controller 510
has four functions, i.e., a node for 20 exchangi ng data between the

menories A 506 to D pafsagdoa @E%’Qﬂévé@méﬁfkéﬁ§é¥é§ﬁ§§§§¥tﬂhﬁ@%ﬂd&ﬁerti0”

fromthe CPU 516, a node for exchangi ng data C bus 570 of a

CCDEC 517 for peifiar m ig aisediffnabed de¢ othd thore NREE: Q. Stwhem&ne Si gnal
on the signal 25 line 563 in one of the nmenories A 506 to D 509 under

the control of @drerundtgeledabchimindtes ttidy, tiih@atardionf ahe eaditng out
the menory contents of one of the - 34 - menories A 506 to D 509, and
outputting the redsodiataoasentiatadowhtlsi thmal fdrimeet teh8 urtc 18, 0fthish€PU
TEDTEs 1003 of the core unit 10 transfers data from the
computer to a duai port memory 803 via the connector
1012 of the core unit 10 and a connector 800 of the
formatter unit 8. A CPU 809 of the formatter unit 8
receives code data supplied from the computer via the
10 dual port memory 803. The CPU 809 sequentially
develops the code data ta image data, and transfers the
image data to a memory A 806 or B 807 via a mémory
controller 808. Each of the memories A 806 and B 807
has a memory capacity of 2 Mbytes, and one memory (the
15 memory A 806 or B 807) can store an Ad4-size image at a
resolution of 400 DPI. When an A3-size image at a
resolution of 400 DPI is to be stored, the memories A
806 and B 807 are cascade-connected, and image data is
devélobed onto these memories; The above-mentioned
20 memory control is executed by the memory controller 808
in accordance with an instruction from the CPU 809.
When turning of character data, figure data, or the
like is required upon development of image data, the
data is turned by a turning circuit 804, and
25 thereafter, is transferred to the memory A 806-=or B

807. Upon completion of development of image data onto

the memory A 806 or B 807, the CPU 809 controls the



A 506'td D 509 has a capacity of 2 Muytes, and stores an A4-size inage or

equi val ent at a resolution of 400 5 DPI. The timng generating circuit

514 is connected to the connector 500 vh€ a signal line 553, is started by
E

control signals (HSYNC, HEN, VSYNC, and N) fromthe core unit 10, and
generates signals for realizing the following two functions. One function
Is a function of 10 storing information fromthe core unit 10 in one or
two of the menories A 506 to D 509, and the other function is a function of

reading out an LaRgEy SESRetolioM soE & ddMhdBRTR WAta badb1iaeD8E890fand
transmtting the readout signal onto the signal |ine 558. A connector 15

513 exchanges stg8ahémdty{ hat 886 NG -dredditd) o iiahea8dubitt theshemoxriynBFi g.
1. Image information is input to the buffer 512, and a command is input to
a cormuni cat i ongo7r €di &n538tpdt Si{mal 855 ref I imemaryi donerbildeal 808age
signal line. Wen the buffer 512 20 receives image information fromthe
man- machi ne i nt ehéagcethai CPB, 809 communticates iwktde thef 6PHalDO3 ot dhehe
signal line 562. Wien inage information is to be output fromthe file unit
5 to the m@n- nacbracunhteldaviauphe dual rwartmenexYoB08 $ogRert B Medses i s

25 transferred via the buffer 512 and the connector 513.
for outputting image information from the memory A 806

or B 807. The CPU 1003 of the core unit 10 sets a
print out mode in the CPU 122 using an internal
communication function of the CPU 122 of the reader

10 unit 1 via the communication circuit 1002 in the core
unit 10. The CPU 1003 o% the core unit 10 starts a
timing generating circuit 802 via the connector 1013
and the connector 800 of the formatter unit 8. The
timing generating circuit 802 generates timing signals

15 for reading out image information from the memory A 806
or B 807 in accordance with signals from the core unit
10. Image information from the memory A 806 or B 807
is input to a variable magnification circuit 801 via
the signal lines 858 and 855. The variable

20 magnification circuit 801 performs variable
magnification processing in accordance with an
instruction from the CPU 809, and transfers the
processed information to the core unit 10 via a signal
line 851 and the connector 800. Since the output

25 operation from the core unit 10 to the printerwsunit 2

has already been described in the description of the



A dual port nenory 515 is connected to the CPU 1003 of the core unit 10 via
a signal line 554, and is also - 35 - connected to the CPU 516 of the
file unit 5 via a signal line 560. The CPUs 1003 and 516 exchange comrands
via the dual port nmenory 515. A SCSI cont® ol er 519 interfaces with an
external recording 5 devi ce 520 connected to the file unit 5 shown in
Fig. 1. More specifically, the external recording device 520 conprises a
magnet oopti cal di sk, and stores data such as inage i nformati on. The CODEC

517 reads out i nags, d%d@é§%§¥%4;$§gg§1§§i tﬂgggékeélfilg?he 506

to D 509, and encodes the Tea I on a des red one of VH,
MR, and MVR net hgdsetddpereafter, the CODEC 517 stores encoded information
in one of the nmenories A 506 to D 509. Also, the CODEC 517 reads out

encoded i nformation stps egridngdiferdt éﬁ&%dyératlgﬁﬁgflQﬁeAiﬁwgftQQEBEPQ and
decodes the readout information by one of ‘the MH MR, met hod
Thereafter, the &RDED SdHowh oisFidie Me@Qdede described below with
5 reference to the block diagram shown in Fig. 10.
Fig. 10 is a block diagram for explaining the
detailed arrangement of the image memory unit 9 shown
in Fig. 1.
The image memory unit 9 is connected to the core
10 unit 10 via a connector 900, and exchanges various
signals with the core u;it 10. A signal line 951 is a
bidirectional 8~bit multi-valued image signal line, and
a signal on the signal line 951 is input to a buffer
901. A multi-valued image signal output from the
15 buffer 901 is stored in a memory 904 via a signal line
954 undér the control of a memory controller 905. The
memory controller 905 has three functions, i.e., a mode
for exchanging data between the memory 904 and a CPU
bus 957 in accordance with an instruction from a CPU
20 906, a mode for storing an image signal transmitted via
the signal line 954 in the memory 904 under the control
of a timing generating circuit 902, and a mode for
reading out an image signal from the memory 904 and
outputting the readout signal onto a signal line 955.
25 The memory 904 has a storage capacity of 32 Mbytes, and
stores an A3-size image or equivalent at a resolution

of 400 DPI and 256 gray levels. The timing generating



information in one of the nenories A 506 to D 509 as inmage information. 20
An exanpl e of processing for storing file information in the external
recordi ng deice 520 will be described_bg%omn An 8-bit multi-val ued inage
signal fromthe reader unit 1 is input Via the connector 500, and is input
to 25 the buffer 501 via the signal |ine 551. The buffer 501 outputs

the signal on the signal line 551 onto the signal |ine 555 according to
setting data of the CPU - 36 - 516. The signal on the signal line 555 is
i nput to the coapfém £11€Udn «5%1& dcd ) B Lia- yal ued
conpr essed |nfornat|on e si gnal |ne 1 e conpressed 1 nformati on on

the signal |inegbgnal 5ﬁ:1né So5APULs té’téf‘@e&%f(‘é&{tz@&sﬁﬁglbs(hb?ﬁc
transferred to the nenory controller 510. The signal on the signal [ine 563

I's input to theHRRIOYSYRONt &md | ¥EN P 1fromNehd Soodes aiiAPUl,t anihe man- machi ne
interface unit 6 via the selector 511, the buffer 512,
generates signals for achieving the following two
5 functions. One function is a function for storing

information from the core unit 10 in the memory 904,
and the other function is a function for outputting an
image signal read out from the memory 904 onto the
signal line 955. A dual port memory 903 is connected

10 to the CPU 1003 of the core unit 10 via a signal line
953, and is also ¢6nnect;d to the CPU 906 of the image
memory unit 9 via the signal line 957. The CPUs 1003
and 906 exchange commands via the dual port memory 903.
An example of transfer processing for storing image

15 information in the image memory unit 9, and
transferring the stored information will be described
below.

An 8-bit multi-valued image signal from the reader

unit 1 is input from the connector 200, and is then

20 input to the buffer 901 via the signal line 951. The
buffer 901 outputs the signal to the memory controller
905 via the signal line 954 in accordance with setting )
data of the CPU 906. The memory controller 905 causes
the timing generating circuit 902 to generate timing

25 signals in accordance with signals transmitted=from the

core unit 10 via the signal line 952. A signal on the

signal line 954 is stored in the memory 904 in



10 ° and the connector 513. The nmenory controller 510 causes the timng
generating circuit 514 to generate timng signals in accordance with the

signals received fromthe core unit 10 vyjga the signal line 553, and to
out put the generated signals onto a signal |ine 559. 15 The nenory
controller 510 stores the conpressed signal on the signal line 563 in the

menory A 506 in accordance with the generated timing signals. The CPU 516
connects the nenories A 506 and B 507 of the nenory controller 510 to the

bus line 570 of dhedddde ¥ith t8e gehBeatERECimirgreogiSalyll Crme@remsed

information fromthe memory A 506, and encodes the readout information by
the MR nethod. Tos merkets rher mehbeg De4WbEt the meamdhe cmmorglRen07. Upon

conpl eti on of encoding by the CODEC 517, the CPU 516 connects the nenory B
507 of the 25 90FEmw {theo@Puobluer 9570 t hehePTPEDGused@Ontidhky GRiads 6
sequentially reads out the encoded information fromthe nenory B 507, and
transfers the readoumage dnfermertiop from ghe-memeryC3P4comrdol | er 519. The
SCSI control l er 519
5 transfers the readout information to the dual port
memory 903. The CPU 1003 of the core unit 10 reads out
image information in the dual port memory 903 of the
image memory unit 9 via the signal line 953 and the
connector 900, and transfers the readout information to
10 the computer interface uni? 7. The information
transfer processing to tie computer interface unit 7
has already been described, and a detailed description
thereof will be omitted. An example of image output
processing for outputtiné image information sent from
15 the computer via the printer unit 2 will be described
belowf
Image information sent from the computer is
supplied to the cére unit 10 via the computer interface
unit 7. The CPU 1003 of the core unit 10 transfers the
20 image information to the dual port memory 903 of the
- image memory unit 9 via the CPU bus 1053 and the
connector 1013. At this time, the CPU 906 controls the
memory controller 905 to connect the CPU bus 957 to the
bus of the memory 904. The CPU 906 transfers the image
25 information from the dual port memory 903 to she memory

904 via the memory controller 905. Upon completion of

transfer of image information to the memory 904, the



records ‘the encoded information on a signal line 572 in the external
recording device 520. An exanple of print processing for reading out 5

i nformati on fromthe external recording ?evice 520, and outputting the
readout information fromthe printer Unf? 2 will be described bel ow. Upon
reception of a search print instruction of infornmation fromthe man-machine
interface unit 6, the 10 CPU 516 receives encoded information fromthe
external recording device 520 via the SCSI controller 519, and transfers

t he encoded i nf gpFRghHNLQLE: ngﬂpqy nirdilies ©OBE tol BenABERS
controller 510 connect sctﬂe %%?J us 5%“0%15@%; bus 566 of thg rrermrsQCySOB

according 15  +he @8taAN$LAYCEHE Ofhd rdhde 90AUtol&he WiQRatomRhet D686 . of
transfer of the encoded information to the nenory C 508, the CPU 516

control s the megreycrongo6! tetmidicd tes anitde tthich €pwe 10Be o £Cthe8came D 509
to the bus 570 of the CODEC 517. The CODEC 517 sequentially reads out 20
the encoded i nf aniat 10nviaothe hduakpoyt CeaEly 503 teoc pgaforhe ar eadout

i nformati on. Thereafter, the CODEC 517 transfers the decoded infornmation to
t he menory5D 508etEhagCPbesaticnnfemi painting oyt [pe dMeIe0ETOBY thee core

unit 10 via the dual port menory 515 to perform a
memory 904 by the printer unit 2 via the core unit 10.

Upon completion of the setting operation, the CPU 906
starts the timing generating circuit 902 to output
predetermined timing signals to the memory controller
10 905 via a signal line 936. The memory controller 905
reads out image informafkon from the memory 904 in
synchronism with the signals from the timing generating
circuit 902, and transmits the readout information onto
the signal line 955. The signal on the signal line 955
15 is input to the buffer 901, and is then output to the
connector 900 via the signal line 951. The output
operation from the connector 900 to the printer unit 2
has already been described in the description of the
core unit iO, and a detailed description thereof will
20 be.omitted.
In the above-mentioned arrangement, as various
. setting/input operation means, the operation unit 124
of the reader unit 1, a keyboard 619 of the file unit
5, the keyboard of the computer or work station 790
25 connected to the connectors A 700 to D 703 of she
computer interface unit 7 are available. These

operations means are connected to the CPU 1003 of the



25 * sefting operation for printing out an inmage fromthe nenory D 509 by
the printer unit 2 via the core unit 10. Upon conpletion of the setting

operation, the CPU - 38 - 516 starts e timng generating circuit 514
to output predetermined timng signals ffomthe signal line 559 to the
menory controller 510. The nenory controller 510 reads out the decoded
information fromthe nenory D 5 509 in synchronismwith the signals fr.om
the timng generating circuit 514, and transmits the readout infornmation
onto the signal A [ I I [ sto an
expansi on CIrCUIt 04 an Y?ﬁg%dgggdgggrngg?ﬁg?ﬁ ncégﬂgﬁggﬁté%n The 10

output signal framyife gRdaRRseR 1BeEC dbbval4n| %hén@&réggémlﬁglffer 501 via

a signal line 556, and is then output to the connector 0 via the signal
| ine 551. Since gdyagndghg. operation of the signal fromthe connector 500
to the printer unit 2 has already been 15 described in the description

of the core unit 10, Thalari [1©@3descthpt coret haitolOwalwapse om tt ed.

5 communicates with the connected peripheral devices.
When an operation setting input is made by some
operation means, a corresponding command code is
transmitted to the CPU 1003. After command
interpretation, a sequence program is executed to

10 generate an operation command to an operation-requested
function. At this time;:if priority order setting data
and operation inhibition setting data are registered in
the sequence program, operation matching with the
purpose of use of a user can be realized.

15 When image data is to be received from the
peripheral device control device using the third
function, if conditions set by each peripheral device
are sent in advance in a communication protocol,
various conditions are interpreted by the CPU 412 via

20 the MODEM 414 in a training sequence in a reception
mode. Furthermore, when the CPU 412 sends a command to
the CPU 1003 of the core unit 10 via the dual port
memory 410, the functions of this system can be
remote-controlled.

25 The image input/output control operation 4n the
image processing apparatus according to the present

invention will be described below.



The ‘arrangenent and di spl ay processing operation of the man-machine
interface unit 6 showmn in Fig. 1 will be described belowwth reference to
t he bl ock 20 di agram shown in Fig. 7..Fig. 7 is a block diagram for

expl aining the detail ed arrangenent of Phe man- machi ne interface unit 6
shown in Fig. 1. An exanple of processing for receiving i mage 25
information fromthe file unit 5, and displaying the received inage

i nformati on on a display will be described bel ow. - 39 - A connector 600

I's connected to the ¢anRRGLOENBAGiAbntNea fédse Ul De/ickpd HHUEL bA S Y 615
causes a communication circuit 610 to comunicate with the CPU 516 of the

file unit via aybBYelHSifBBeSnBSrh@tH6h £ fhput IfHEE thePWeaiide AN
i mage signal output fromthe connector 600 via a bidirectional signal |ine

651 is input toiapatffied ©€81lthéd sipeahnDttPurid e Horebwinfidr 1801 i s i nput
to a reduction circuit 602 via a signa

while the formatter unit 8 develops command data of,

5 e.g., a document file sent from the computer interface
unit 7 into image data, and the image data is output to
the printer unit 2 via the core unit 10.
The CPU 516 of the file unit 5 communicates with

the CPU 1003 of the core unit 10 via the dual port

10 memory 515 to generate an %mage input request. Upon
genexration of the image ;nput request, as shown in
Fig. 11, the CPU 516 of the file unit 5 transmits
various parameters as a packet td the CPU 1003 of the
core unit 10.

15 Fig. 11-is a view for explaining the format of an
image input/output control command packet in the image
processing apparatus according to the present
invention.

As shown in Fig. 11, the image input/output

20 control command packet includes an image input command
code 2000, an image input/output management parameter
group 2020, an image attribute information management
parameter group 2030, an image processing management
parameter group 2040, and the like. Each parameter

25 group includes the following parameters. -

More specifically, the image input/output

management parameter group 2020 includes an image



liné 652. The reduction circuit 602 reduces the I nput 10 | mage signal in
correspondence with the display size of an FLC (ferroelectric Iiquid
crystal) display 608. The output signakzfromthe reduction circuit 602 is
input to a dual port memory 605 via a signal |ine 654 and a buffer 603. In
this case, the signal is witten in the 15 dual port nmenory 605 in
accordance Wi th signals output froma timng generating circuit 604 via a
signal line 658. The timing generating circuit 604 is started by timng
signal s transm reqdektommiiteIbi 2BOUNSérving as i gintiificadion Wode | mage
information for one line 20 Is witten in the dual port nmenory 605, the
ti m ng generati figrcdisgiriméfatinguasuni OWe (i ssd fenoeguestess imegguest
to the CPU 516 by a signal output via a signal line 666. The CPU 615 causes
its internal DVREOCEBEERT, nBRDIYage cEERNIBHE NG aide andtaddt &002mge 25
information fromthe dual port nmenory 605 to a DRAM (dynam c random access
nemory) 612 vi aSek¥irguaguansidenthbicatir i99dh faT Heiaatdmg fed
operation, _i nage -.40 - . ) , , .

5 image transmitting side unit, and an image receiving
side unit ID 2003 serving as an identification code for
discriminating an image receiving side unit. In this
embodiment, the request unit ID 2001 corresponds to the
file unit, the image transmitting side unit corresponds

10 to the scanner unit, and the image receiving side unit
corresponds to the file unit.

The image attribute information management
parameter group 2030 includes delay gquantities 2004 and
2005 of the horizontal and vertical scanning directions

15 for designating resolution conversion and defining
offsets of image information, the numbers 2006 and 2007
of pixels of the horizontal and vertical scanning
directions, resolutions 2008 and 2009 of the horizontal
and vertical directions of a requested image, and the

20 like.

Furthermore, the image processing management
parameter group 2040 includes a copy number parameter
2010 for designating the number of copies of an image,
a turning angle parameter 2011 serving as an image
25 turning processing request, a resolution conversion

parameter 2012, and the like. The CPU 516 transmits

the command packet with the above-mentioned format to



I nformation for one frane is stored in the DRAM 612. The FLC di splay 608 s
connected to a connector 607 via a cable 662. An inmge request signal (to
be referred to as a signal FHSYNC hereipafter) transmtted through 5 a
signal line 665 is output to a tining”gggeFating circuit 609. Upon
reception of the signal FHSYNC, the timng generating circuit 609 outputs a
DVA request signal to the CPU 615 via a signal line 667. Upon reception of
t he DVA request signal, the CPU 615 starts 10 the internal DMAC to

DVA-transfer th hgieﬁuap@gsgfofm&-%#@ a1 b%p%kﬁ%a%g%iaﬂ blge FLC

di splay 608, and 1nmage I nformation one line fromthe M 612 to a FI FO

memory 606 via {hes (Bbhukasd 668ckdbertl £l ABNLIA B &heciliebQfigut puts
timng signals via a 15 signal line 663 to read out inmage information

for one line framthe EPTOLOBIVEY €S, cardl driangfteisenidse baekdaukignal
information to the FLC di splay 608. The FLC display 608 determ nes an i nmage

di spl ay positi oinefickbendashatothé hpadkere et memmald ybeedespedy &d, thed
di spl ays 20 the image information for one line. Upon repetition of the
above- nent sonedcppe5a6i of,, thenfble ndni tred i orfHesy, dihe OFFA008 a@fspheyed on
the entire screen of the FLC display.
core unit 10 interprets the received command packets,
and forms an image transmission job management table,
as shown in Fig. 12. The CPU 1003 then registers the
received command packet in the memory as a job.

10 Fig. 12 shows an examgle of the image transmission
job management table in %he image processing apparatus
according to the present invention.

Referring to Fig. 12, a sequence step 2100 serves
as a parameter for managing the progress state of the

15 registered job. A job number 2101 serves as an
identification number of the registered job. A
registered image request ID 2102 is the same as the
imagé request unit ID 2001. A registered image
transmitting side unit ID 2103 is the same as the image

20 transmitting side unit ID 2002. A registered image
receiving side unit ID 2104 is the same as the image
receiving side unit ID 2003. A resolution conversion i
unit 2105 serves as a parameter for defining if
resolution conversion is performed by the image

25 transmitting side unit or the image receiving side unit

when a resolution conversion request is issued. Job

status 2106 serves as information for managing the



An ekanpfe of transfer processing for transferring 25 I mage i nformation
in the man-machine interfaceunit 6 to the file unit 5 wll be described

bel ow. - 41 - The CPU 615 communi cat with the CPU 516 of the file unit
5 via the comunication circuit 610 to “an i mage out put node. |nage
information in the man-machine interface unit 6 is stored in the DRAM 612.
5 Upon reception of a DVA reguest signal fromthe timng generating
circuit 604 via the signal line 666, the CPU 615 transfers inage

information for ongdding hapd B | @&8&9%@& t Ltr%;ostermf.aa 6.

Then, the CPU 615 reads out 1nmage information from port 1

nmenory 605 via arsr@gtahttinge siae uhidCeRhe¢asCce1uy tdesvdsads t4 M ng si gnal
output fromthe timng generating circuit 604 via the signal |line 658. The

i mage signal outgatianieten refledalingOtheMBpBritORY $tatailgittie inige
connector 600 via the signal line 656, the buffer 603, 15 - and the buffer
601. Since the tminamidtiogesddeonndft.the file unit 5 has al ready been
descri bed, a detailed
5 Image receiving side unit status 2108 serves as a
parameter reflecting the operating state of the image
receiving side unit. The number 2109 of finished
copies serves as a parameter indicating the number of
copies for which image transmission is normally
10 finished. A continuation flag 2110 serves as
information for defining;if a corresponding page is the
last page of originals. A turning angle 2111 serves as
a parameter indicating the turning angle of an image.
The CPU 1003 of the core unit 10 forms such an image
15 transmission job management table, and alsc forms an
image transmission parameter table shown in Fig. 13 for
each of the image transmitting and receiving side
units.

Fig. 13 shows an example of the image transmission

20 parameter table in the image processing apparatus
according to the present invention.

Referring to Fig. 13, a resolution conversion
designation 2200 is a parameter which is set in
accordance with the resolution conversion request in

25 the image processing management parameter group 2040 in
the command packet. A delay quantity parameter 2201 is

set based on the delay quantity 2004 of the horizontal



deSCription thereof will. be omtted. A keyboard interface 618 and a nouse
interface 616 respectively commnicate with a keyboard and a pointing 20
device (nouse), and issue operation ins 5ugtions and the like to the
man-machine interface unit 6. The arrangenment and operation of the conputer
interface unit 7 showm in Fig. 1 will be described below with reference to
the block diagramin Fig. 8. 25 Fig. 8 is a block diagram show ng
the detailed arrangenent of the conputer interface unit 7 shown in Fig. 1.

- 42 - A connecCtg¥arhifid0 a3RdctibANNRRi&h Eefdedran tdpsset asf tiveadeCS|
interface. A connector C 702 is one for the Centronics interface. A

connector D 703 iirFcaration.t ha BS232Cquahei tpcpardnetenc22@? = 7t i s one
for 5 connecting the core unit  10. A SCSI interface 704 has the two
connectors 700 drsef)bn \hen deldyyguenhaty ng0es pofirthe tyem¥i®ds| interfaces
Is to be connected, it is cascade-connected using the connectors 700 and
701. scanning direction. A pixel number parameter 2203 is
5 set based on the number 2006 of pixels of the
horizontal scanning direction. A pixel number
parameter 2204 is set based on the number 2007 of
pixels of the vertical scanning direction. A
resolution parameter 2205 is set based on the
10 resolution 2008 of the horizontal direction of a
requested image. A resdiution parameter 2206 is set
based on the resolution 2009 of the vertical direction
of the requested image. A turning request parameter
2207 is set based on the turning angle 2011. A copy
15 number parameter 2208 is set based on the number 2010
of copies.
A case will be explained below wherein the CPU 809
of the formatter unit 8 communicates with the CPU 1003
of the core unit 10 via the dual port memory 803 to
20 issue an image output request. In this case,
substantially the same description described above will
be given although some parameters in the description of’
the image input request of the file unit 5 are changed.
The job priority setting control operation in the

25 multiple functions image processing apparatus according

to the present invention will be described below with



Whert one” peri pheral device control device 3 is 10 connected to a single
the connector 700 is connected to the conputer via a cable,

comput er,
t erm nat or
i nput fromthe connector 700 or 701 is

a signal

on a SCSI

si gnal

| i ne 754. The connect or

and a

is connected to the connecto% 701, or vice versa. Information
%tput to the SCSI interface 704 via

line 751. 15 The SCSI interface 704 executes a procedure based
protocol, and then, outputs data to the connector E 707 via

core unit 10, apgdeiPenCPUdO0Re rELS \Giart HOMFibe §2UaBusFi883, 180to

i nformation input to the SCS

701).

connector (the connector 700 or 701) in a procedure opposite to that
descri bed above. A Cefg! ondcss idt £Xdwachadds showdhng theogobcpedordtyhe
connector C 702 via a signal line 752. The Centronics interface 705
recei ves data asettilhggcontrobhressquknee bixs dtheomud Yipdeetfungithonspr ot ocol ,

and

43 -
5

10

15

20

25

image processing apparatus according to the present
invention. Note that (1) to (7) are step numbers.

In step (1), the CPU 1003 of the core unit 10
refers to the image transmission job management table
and the image transmission parameter tables of the
image transmitting and rec%iving side units
corresponding to the job; in the image transmission job
management table. In step (2), it is checked with
reference to the sequence step 2100 if there are
registered jobs. If N (NO) in step (2), the flow
returns to step (1):; otherwise, the flow advances to
step (3) to check if the number of registered jobs is
wi®v, If it is determined in step (3) that only one job
is currently registered, the flow advances to step (4),
and the registered job is set to priority “1" as the
highest value. Thereafter, the flow advances to step
{6) and subsequent steps.

If it is determined in step (3) that a plurality
of jobs are registered, the execution priority levels
of a plurality of currently registered jobs, excluding
the job being executed, are determined in the following
order. The image transmission job management table

shown in Fig. 12 and the image transmission parameter

a

707 is connected to the CPU bus 1053 of the

_ I nterface connector (the connector 700 or
Data is ogygut fromthe CPU 1003 of the core unit 10 to the SCS



out puts ‘the data to the connector E 707 via the signal line 754. The
connector 707 is connected to the CPU bus 1053 of the core unit 10, and the
CPU 1003 of the core unit 10 receives_ gromthe CPU bus 1053, 5

information input to the Centronics interface connector C (the connector
702). An RS232C interface 708 is connected to the connector D 703 via a
signal line 753. An RS232C interface 706 receives data in a procedure based
on a 10 predet ermi ned protocol, and outputs data to the connector E 707

via the signal lakle’showhN@nCeRHeCLYr arl stSra®MIe afbricryt endPU bus 1053
of the core unit 10, and the CPU 1003 of the core unit 10 receives, from

the CPU bus 1053howhnf;ocambirasingpué.§o, t der sy IA(Ffcr) of nitex famme connect or
(the connector 703). Data fromthe CPU 1003 of the core unit 10 is output
to the RS232C i nindrtf 40 cOheepeopryt he desigmedrtqd (3 ablen to wtane &
opposite to that described above. The arrangenment and operation of the
formatter 20  pluwiraldtyhodnsetsFp§. thegg| tablegle s i ghawbeinpWig+ RS-
reference to the block diagramshown in Fig. 9. Fig. 9 is a block diagram
for explai @ ng Pl&deral eaPP&ﬁ§§#eﬂ§n%$e't‘%tf%?%t’t’é?“iﬁﬁltn% Wown i n

start addresses of corresponding table storage areas is
prepared on the memory of the core unit 10, as shown in
Fig. 16. The table pointer management area can
time-serially store a plurality of pointers. More

10 specifically, the table st?rage addresses of the
respective jobs are timélserially registered in the
table pointer management area after the parameters are
stored in the image transmission job management table
and the image transmission parameter table. Therefore,

15 only when the image transmission job management table
has significant contents, a pointer (storage address)
is additionally stored in the table pointer management
area. For this reason, at the time of step (5), the
storage addresses are time-serially registered in the

20 table pointer management area in the generation order
of jobs. Since the number of copies is proportional to
the execution time of a job, the registered image )
transmission job management tables and the numbers 2208
of copies in the image transmission parameter tables

25 are sequentially referred to, and jobs are sorted in an
ascending order from those with smaller numbers of

copies, thereby re-sorting the pointers in the table



Fig~ 1. 25 Fig. 9 is a block diagram for explaining the detailed
arrangenent of the formatter unit 8 shown in Fig. 1. - 44 - Data from

t he above-nentioned conputer interface gygit 7 is discrimnated by the core
unit 10. Wen the core unit 10 discrimnates that the data fromthe unit 7
Is data associated with the formatter unit 8, the CPU 5 1003 of the core
unit 10 transfers data fromthe conputer to a dual port nenory 803 'via the
connector 1012 of the core unit 10 and a connector 800 of the formatter
unit 8. A CPU 8p&interhmafisgeméterareni 8t deeichesked]e widha referened from
the conputer via the 10 dual port nenory 803. The CPU 809 sequentially
devel ops the cotie theaimagenhrrnsiat ttingdsideansfidr S0 RA02magd dhea to a
menory A 806 or B 807 via a nmenory controller 808. Each of the nmenories A
806 and B 807 hé@aaenﬁ%¢§V%%@&4¥% Wi IHRA104 igndhendmagfory (the 15

menory A 806 or B 807) can store an A4-size inmage at a
transmission job management table, if the image request

5 is an image input request (i.e., an image input from
the reader unit 1) or an image output request (i.e., an
image output to the printer unit 2). Based on this
checking result, the re-sorted pointers in the table
pointer management area are re-sorted again, so that

10 image input and output requests alternately appear.
Figs. 17A to 17C show the £é-sorting states of the
pointers. In Figs. 17A to 17C, a numerical value in
parentheses indicates the number of copies.

In step (6), it is checked with reference to

15 sequence step 2100 if there is a job which is being
executed. If N in step (6), the flow advances to step
(7).

In step (7), the pointer (storage address)
registered at the head of the above-mentioned table

20 pointer management area is read out, ana a job stored
at the storage address is executed. After execution of
the job, the flow returns to step (1).

In this embodiment, a case has been exemplified
wherein image information is input from the scanner

25 unit 104 to the file unit 5 via the core unit 10, while
the formatter unit 8 develops command data of, e.g., a

document file sent from the computer interface unit 7



resol utfFon of 400 DPI. Wen an A3-size image at a resolution of 400 DPl is
to be stored, the nenories A 806 and B 807 are cascade-connected, and i nage
data is devel oped onto these nmenories. e_above-nenti oned 20 menory
control is executed by the nenory controller 808 in accordance with an
instruction fromthe CPU 809. When turning of character data, figure data,
or the like is required upon devel opnent of image data, the data is turned
by a turning circuit 804, and 25 thereafter, is transferred to the

menory A 806-or+§ 8fdqe UaREa COARA SLhONiMigdl Ri-0RE Butput EBJENH@At a onto
the menory A 806 or B 807, the CPU 809 controls the - 45 - menory

controller 808 ppifesnechie Pavdabtise |tdre 8ifitof1d.he Homeavey , AtBB6 or a data
bus line 859 of the nenory B 807 to an output |ine 855 of the nenory
control |l er 808. cédinpinathenCet B8Hifge oimpunt bt s tvidperisid.oBBULisS0d®tof the 5
core unit 10 via the dual port nmenory 803 to set a node for outputting

i mage i nformati dimited thethehovin the&(sbeve Brgpdinpnd ,CRDdI¢be §BMehe core

unit 10 sets a . .
5 processing can be realized between other image input

and output units,
Also, the time required for processing may be
estimated on the basis of the resolution of an image,
" the number of pixels, the presence/absence of turning,
10 the number of images, procgssing contents, and the like
in each processing requéét, jobs may be sorted in an
order from those with shorter times. Thereafter, the
jobs may be re-sorted, so that input and output
requests alternately appear.
15 The present invention is not limited to the
above-mentioned embodiment, and various changes and
modifications may be made within the scope of appended

claims.



pri‘nt out node in_the CPU 122 using an internal comunication function cﬁéj
the CPU 122 of the ader { 1 via the conmmuni cati on circu!t 1002

in the core unit 10
generating circuit

formatter unit 8. The tinming"geherating circuit 802.gendtHiag

signals 15 for r

TR 5 .5 o o e o

Pinin
eadi ng out inmage information frontthe nmenory A 806 or- B

807 in accordance with signals fromthe core unit 10. |Image infornmation

fromthe nmenor wHATS

ABMB®/ 1iss I nput to a variable magnification circuit

801 via the signa

| i nes 858 and 855. The variable 20 magni fi cation

circuit 801 perfornd.valdmimagengprotessingnappax®sss ngpmpyrisimg dance W th
an instruction fromthe CPU 809, and transfers the processed information to

the core unit 10 vi
out put 25 oper at

dnpudi gesins ifor 8Bpushiing he porelcitty SOQjolss nfrer t he
lon fromthe core unit 10 to the printer unit 2 has

al ready been dd#@geb@roaessiagdescription of the - 46 -

5

storage means for storing the plurality of jobs

input by said input means; and

Jjobs

10

processing means for executing the plurality of
stored in said storage medns,
characterized by further comprising:

control means for sorting an execution order of

the plurality of jobs stéred in said storage means in

accordance with times required for processing of each

of the jobs and/or whether contents of each of the jobs

correspond to an image input or an image output,

15

jobs

wherein said control means executes each of the

according to the execution order of the plurality

of sorted jobs.

2. An apparatus according to claim 1,

20 characterized in that said control means sorts the

execution order of the plurality of jobs in an order

from

the j

a shorter time required for processing of each of

obs, and thereafter, sorts the execution order of

the plurality of jobs, so that the image input and the

25 image output alternately appears. -

e

-
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coré unit 10, a detail ed description thereof will be omtted. The
Op
be descri bed beIo !H" ﬂi& &ence (P the block dlagran1shomm in Fig.

10. Fig. 10 is a expl ai ni ng the Haua S@EOELaR nt of
t he i mage nenory uﬁ|t°9 5 ig. 1. The inmage| mMenDREpPUAGER 9 1S
connected to the core 10 unit 10 via a connector 900, ard—exchatges
various signals with the core unit 10. A signal line 951 is a bidirectiona
8-bit multi-val ued i#f#ageAsi gpphratuse, aanording gv@lclHid g signal |ine 951
Is input to a buffer 901. A multi-valued i mage signal output fromthe 15
buffer 901 is sEbpEactarizednbrytiall saidacontrel ndars $Stimades tthe
contr.ol of a menory controller 905. The nmenory controller 905 has three
functions, i.e. FiRenpaguisedchenprreesebng dbtenran athdheedobp 004 thed a
CPU bus 957 in accordance with an instruction froma CPU 20 906, a node
for storing an PREYE Sf gRaPYRWRRer t information ingiuded iime egoh of t he
menory 904 unde% the ontrol of a timng generating circuit 902, and a node
for readlng out SBR ﬁe signal fromthe nmenory 904 and

4. An apparatus according to claim 1,
characterized in that said control means sorts the
execution order of jobs except for a job which is being

10 executed.

5. A method of processing multiple image data
representing a plurality of jobs, which include image
input and image output, and in which execution of the
jobs is sorted and carried out in accordance with the

natures of the jobs.

6. A method according to claim 5, wherein the
sorting is carried out on the basis of the time taken

for individual jobs.

7. A method according to claim 5 or claim 6,
wherein the sorting is carried out so that image input

and image output jobs are executed alternately.

R

is Sheet Has Been Replaced

i



has a storage capacity of 32 Miytes, and stores an-A3-si.ze_inage or
equival ent at a resolution of 400 DPl and 256 gray Tf8%&HEET Bh8 BEENI ing
generating - 47 - circuit 902 is confected to the cdHFE4EBP 900 via a—m"
signal line 952, is started by control signals (HSYNC, HEN, VSYNC "and VEN)
fromthe core walde 3y E Ggﬁlfﬁ'kﬂ’hﬁsﬁ'h?@ﬁt PILEr RePtdgi N9 the foll ow ng

two 5 functions. é%e unction 1s a function gor storing information
fromthe core wpigirrA@ri N the nmenory 904, and the other function is a
function for outputting an image signal read out fromthe nmenory 904 onto
the signal |ine 955anAigdgk pebtesBingYappParatus OftECé@titddl1ing ard he CPU
1003 of the core unit 10 via a signal line 953, and is also connected to

t he CPU 906 of exlecutimge omdewr pfuni plOralatyhef spyoedssinge GiekathmnsCPUs

1003 and 906 exchange commands via the dual port nenory 903. An exanpl e of
transfer procescompgifses enoinpyti deyécesfor inputhing on pkunale tyh@fe nenory
unit 9, ag?

outputting the readout signal onto a signal |ine 955. 25 The nenory 90%

jobs for image processing, a storage device for storing
the plurality of jobs input by the input device, a
processing device for executing the plurality jobs
stored in the storage device and a controller for
sorting an execution order of the plurality of jobs

10 stored in the storage devic? in accordance with times
required for processing o} each of the jobs and/or
whether contents of each of the jobs correspond to an
image input or an image output, wherein the controller
executes each of the jobs according to the execution

15 order of the plurality of sorted jobs.

This Sheet Has Be

i



trafsferring the stored information will be described below. An 8-bit ?ﬁ
mul ti-val ued image signal fromthe reader unit 1 is input fromthe

connector 900, and is then 20 i nput to the buffer 901 via the signal -
line 951. The buffer 901 outputs the signal to the nmenory controller 905

via the signal line 954 in accordance mﬁt Eﬁetting data of the CPU 906. The
menory controller 905 causes the timng generating circuit 902 to generate

timng 25 signals in accordance with signals transmtted fromthe core
unit 10 via the signal |ine 952. A signal on the signal line 954 is stored
in the nmenory 904 in - 48 - accordance with the generated timng

signals. The CPU 906 connects the nenory 904 of the nenory controller 905
to the CPU bus 957. The CPU 906 sequentially reads out inage information
fromthe menory 904, and 5 transfers the readout information to the dual
port menory 903. The CPU 1003 of the core unit 10 reads out inage
information in the dugl_port nempry 903 of the
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i made menory unit 9 via the signal line 953 and the connector 900, and
transfers the readout information to 10 the conputer interface unit 7.
The information transfer processing to the conputer interface unit 7 has

al ready been described, and a detailed description thereof will be omtted.
An exanpl e of inmage output processing Egy13utputting | mage i nformation sent
from15 the conputer via the printer “unit 2 will be described bel ow.

| mage i nformati on sent fromthe conputer is supplied to the core unit 10
via the conputer interface unit 7. The CPU 1003 of the core unit 10
transfers the 20 I mage information to the dual port nenory 903 of the

I mge nenory unit 9 via the CPU bus 1053 and the connector 1013. At this
time, the CPU 906 controls the nmenory controller 905 to connect the CPU bus
957 to the bus of the nenory 904. The CPU 906 transfers the image 25

i nformation fromthe dual port nenory 903 to the nenory 904 via the nenory
controll er 905. Upon conpl etion of traf§q{5 ozz mage i nformation to the
menory 904, the *

101

102
)

by

1062_._[39}-103 08 109 [
— “\704‘ . — /
107" 201 105
I—__lli‘ra" i Nl 2

o 203
208~<8_2$ O_O = o:LI

LILITIILI VY

205 ( ) O
220+ —




- 48 - CPU 906 controls the menory controller 905 to connect the data |ine
of the nmenory 904 to the signal |ine 955. The CPU 906 comrunicates with the
CPU 1003 of the core unit 10 via the dual port menory 903 to performa 5
setting operation for printing out an imge fromthe nmenory 904 by the
printer unit 2 via the core unit 10. Uggmj@onpl etion of the setting
operation, the CPU 906 starts the timng generating circuit 902 to output
predetermned timng signals to the nenory controller 10 905 via a
signal line 956. The nmenory controller 905 reads out inmage information
fromthe menory 904 in synchronismwth the signals fromthe timng
generating circuit 902, and transmts the readout information onto the
signal line 955. The signal on the signal line 955 15 is input to the
buffer 901, and is then output to the connector 900 via the signal |ine
951. The out put operation fromthe connector 900 to the printer unit 2 has
al ready been described in the descript f e core unit 10, and a
detail ed description thereof will 20 pe”8mTted. In the above-nentioned
arrangenent, as various setting/input operation neans, the operation unit
124
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of the reader unit 1, a keyboard 619 of the file unit 5, the keyboard of

the conmputer or work station 790 25 connected to the connectors A 700 to
D 703 of the conputer interface unit 7 are avail able. These operations
means are connected to the CPU 1003 of the - 50 - core unit 10 via the

correspondi ng conmuni cati on neans, as g%agpeen descri bed above in the
correspondi ng paragraphs. The CPU 1003 6f the core unit 10 always 5

comuni cates with the connected peripheral devices. Wen an operation
setting input is made by sone operation nmeans, a correspondi ng conmmand code
Is transmtted to the CPU 1003. After command interpretation, a sequence
programis executed to 10 gener at operation comrand to an
operation-requested function. At thig=t{inme, if priority order setting data
and operation inhibition setting dataZ4fe registered in the sequence

rogram operation matehi ith th ose of use of a user can be
Fr)ealgi zed. P J:IEH_HH eiﬁgp
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15 When inmage data is to be received fromthe peripheral device
control device using the third function, if conditions set by each

peri pheral device are sent in advance in a comrunication protocol, various
conditions are interpreted by the CPU 412 via 20 the MODEM 414 in a

trai ning sequence in a reception rmde.4F @therrmre, when the CPU 412 sends
a command to the CPU 1003 of the core ufhit 10 via the dual port nenory 410,
the functions of this systemcan be renpte-controlled. 25 The i mage
| nput / out put control operation int Lqage, processi ng appar atus accordi ng
to the present invention will be de ﬁ(gg el ow. - 51 - 1Inthis -
enbodi nent, a case will be explained bel ow wherein inage information is

i nput formthe scanner input 104 to the file uni | ore unit 10,
while the formatter unit 8 devel ops comand dataagﬁ?égg h%@TC a docunent

. .y
e et e e ot e . e S e . et g e Tt S St A o Yot ot e, . e et g 2 g s et e e . . e e e

file sent fyomthe conP%%Fr interfaceunit 7 into inmage data,; and the inmage

data is output to O |
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the printer unit 2 via the core unit 10. The CPU 516 of the file unit 5
comuni cates with the CPU 1003 of the core unit 10 via the dual port 10
menory 515 to generate an inmage input request. Upon generation of the

I mage input request, as shown in Fig. 11, the CPU 516 of the file unit 5
transmts various paraneters as a packet to the CPU 1003 of the core unit
10. 15 Fig. 11 is a view for explél@ing the format of an i mage

i nput /out put control command packet in the inage processing apparatus
according to the present invention. As shown in Fig. 11, the inage

i nput/output 20 control command packet includes an inmage input conmmand
code 2000, an inmage input/output managenent paraneter group 2020, an inage
attribute informati on managenent paranet er= grou 0] | mad@ pracessing
management paraneter group 2040, and the Nikp. H&H pafSheter] 95 & {gr @p
i ncludes the follow ng paranmeters. More&trggec|fQPdallly he| i_ngge |9 %.u
| nput/ out put _managenent paraneter qrougzo i'&c ide r@ce 8 | 0z
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- 52 - Fequest unit 1D 2001 serving as an identification code for
discrimnating a unit to be used in requested i mage processing, an imge
transmtting side unit 1D 2002 serving as an identification code for
discrimnating an 5 i mage transmtting side unit, and an inmage receiving
side unit I D 2003 serving as an identification code for discrimnating an
i mage receiving side unit. In this enbdl¥itent, the request unit | D 2001
corresponds to the file unit, the image transmtting side unit corresponds
10 to the scanner unit, and the i e~ ecai ving side unit corresponds to
the file unit. The inmage attribute.im#ic;i§§; managemnent paraneter group
2030 includes delay quantities 2004 and 2005 of the horizontal and vertical
scanni ng directions 15 for designating resolution conversion §fg 543
defining offsets of image information, the nunbers 2006 and 2007 _qf pi x&ls
ajpd

of the horizontal Sqnd verti canni ng direggons, resol utigns [200
2009 of the horizontyl and \C/%Qts;ca di ?ectioﬁg%f a requesteﬁi apat
t he 20 Iiggo Furt hernore %the | FEQE processing nmanagenent L %’ 8
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parénetér group 2040 includes a copy nunber paraneter 2010 for designating
t he nunber of copies of an inmage, a turning angle paraneter 2011 serving as

an i mage 25 turni ng processing request, a resolution conversion
paraneter 2012, and the like. The CPU 516 transmts the command packet wth
t he above-nentioned format to - 53 7A{® CPU 1003 of the core unit 10.

Upon reception of this command packet fromthe CPU 516 of the file unit 5,
the CPU 1003 of the core unit 10 sends back a signal indicating that the
packet was normally received to the 5 CPU 516 of the file unit 5. Then,
the CPU 1003 of the core unit 10 interprets the received command packets,
and forns an inmage transm ssion job managenent table, as shown in Fig. 12.
The CPU 1003 then registers the received conmand packet in the nenory as a
job. 10 Fig. 12 shows an exanple of the inage transm ssion
managenent table in the image procegsipy apparatus according to the present
g ge p EEAM;HCEP g B

i nvention. Referring to Fig. 12, a step 2100 serves LG
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as a paraneter for managi ng the progress state of the 15 regi stered job.
A j ob nunber 2101 serves as an identification nunber of the registered job.
A registered image request 1D 2102 is the same as the imge request unit ID
2001. A registered i mage transnitting side unit ID 2103 is the sane as the
i mage 20 transmtting side unit 3@9@ A registered inage receiving
side unit ID 2104 is the sane as the i Eireceiving side unit 1D 2003. A
resol ution conversion unit 2105 serves as a paraneter for defining if
resol ution conversion is perforned by the i mage 25 transmtting side
unit or the image receiving side unirrmtgnng3resolution conversi on request
is issued. Job status 2106 serves astkli ion for managi ng the - 54 -
executing state or execution result of the job. Inage transmtting side
unit status 2107 serve sé©g>a paraneter reflecting the operating state of

) e

the image transmtfign unit. | mage receiving side unit
status 2108 serves gs|a 7
2] S
O
w
Z
& 704
& §
731
{ SCSI
1I/F
701
(1}
S
}_
O
w
Z
2
Q
o
o 7185 W 707
& 752 &
2 {_ | CENTRONICS 24 |0
2 I/F g
< 4
CZD 2
3 3
a 703 2 ? 6
S 753
O g RS232C
ul I/F
s
Z
O
O




paréneter reflecting the operating state of the i mage receiving side unit.
The nunber 2109 of finished copies serves as a paraneter indicating the
nunber of copies for which inmage transmssion is normally 10 fini shed.
A continuation flag 2110 serves as information for defining if a
correspondi ng page is the | ast page of éﬁﬁﬁinals. A turning angle 2111
serves as a paraneter indicating the tuhing angle of an inage. The CPU
1003 of the core unit 10 forms such an i mage 15 transm ssion job
managenent table, and also forns an inmage transm ssion paraneter table
shown in Fig. 13 for each of the inage transmtting and receiving side
units. Fig. 13 shows an exanple of the inage transm ssion 20 par anet er
table in the image processing apparatus according to the present invention.
Referring to Fig. 13, a resolution conversion desi tiondéégp is a

e

parameter which is set in acco”?ﬂ th the res ) ion rsion request
in 25 t he i nage processing nayeh®tht par aneter=2gr oup, 0 in the
command packet. A delay quantity paranmeter 2201 i?lget baBd on the del ay
quantity 2004 of the horizontal & b
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- 55°- scanning direction, which defines an offset of image information. A
delay quantity paraneter 2202 is set based on the delay quantity 2005 of
the vertical scanning direction. A pixel nunber paraneter 2203 is 5 set
based on the nunber 2006 of pixels of the horizontal scanning direction. A
pi xel nunber paranmeter 2204 is set basg?dzRSthe nunber 2007 of pixels of
the vertical scanning direction. A resollition paraneter 2205 is set based
on the 10 resol uti on 2008 of the horizontal direction of a requested

i mage. A resolution paranmeter 2206 is set based on the resolution 2009 of
the vertical direction of the requested inmage. A turning request paraneter
2207 is set based on the turning angle 2011. A copy 15 nunber par aneter
2208 is set based on the nunber 2010 of copies. A case will be expl ai ned
bel ow wherein the CPU 809 of the formatter unit 8 comunicates with the CPU
1003 of the core unit 10 via the dual port nenory 803 to 20 i ssue an

i mage output request. In this case,
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substantially the sane description described above will be given although
sone paraneters in the description of the inage input request of the file
unit 5 are changed. The job priority setting control operation in the 25
mul ti ple functions i nage processing apparatus according to the present
invention will be described below with L/16 56 - reference to the flow
chart in Fig. 14 and Figs. 15 to 17C E 14 is a flow chart show ng the
job priority setting control sequence in the mul tiple functions 5 I mage
processi ng apparatus according to the present invention. Note that (1) to
(7) are step nunbers. In step (1), the CPU 1003 of the core unit 10 refers
to the inage transm ssion job managenent table and the inage transm ssion
paraneter tables of the 10 i mage transmtting and receiving side units
corresponding to the jobs in the inage transm ssion job nanagenent table.
In step (2), it is checked wwth reference to the sequence step 2100 if
there are

IMAGE INPUT »
COMMAND | REQUIREMENT COMMAND CODE 2000
IMAGE I/o | 'MAGE REQUEST UNIT ID + 2001
MANAGEMENT| IMAGE TRANSMITTING SIDE UNIT 1D 2002
IMAGE RECEIVING SIDE UNITID L2003
DELAY QUANTITY OF _ 2004
IMAGE HORIZONTAL SCANNING DIRECTION |
ATTRIBUTE | DELAY QUANTITY OF ~} 2005
INFORMATION| VERTICAL SCANNING DIRECTION
MANAGEMENT| NuMBER OF PIXELS OF _ 2006
HORIZONTAL SCANNING DIRECTION
NUMBER OF PIXELS OF 1 2007
VERTICAL SCANNING DIRECTION
RESOLUTION OF —~J-2008
HORIZONTAL SCANNING DIRECTION ]
RESOLUTION OF —~1-2009
VERTICAL SCANNING DIRECTION
IMAGE NUMBER OF COPY OF IMAGE —~} 2010
PROCESSING | TURNING ANGLE _ 2011
MANAGEMENT | RESOLUTION CONVERSION ’::/2012




regféte?ed jobs. If N(NO in step (2), the flow 15 returns to step (1);
ot herwi se, the flow advances to step (3) to check if the nunber of
registered jobs is "1". If it is determned in step (3) that only one job
is currently registered, the flow advances to step (4), and the regi stered
job is set to priority "1" as the 20 ”z{h@ghest val ue. Thereafter, the

fl ow advances to step (6) and subsequent steps. If it is determned in step
(3) that a plurality of jobs are registered, the execution priority |levels
of a plurality of currently registered jobs, excluding 25 the job being
executed, are determned in the followi ng order. The inage transm ssion job
managenent table shown in Fig. 12 and the image transm ssion paraneter -
57 - table shown in Fig. 13 are stored in a nmenory (not shown; conprising,
e.g., aring buffer) of the core unit 10. The nenory is designed to be able
to store a plurality of sets of these tables, as shown in Fig. 15. 5

Al so, a table pointer nmanagenent ar?§|t§de§§ing t he

SEQUENCE STEP 2100
JOB NUMBER 4+ 2101
IMAGE REQUEST UNIT ID 12102

IMAGE TRANSMITTING SIDE UNIT ID +-2103

IMAGE RECEIVING SIDE UNIT ID 12104
RESOLUTION CONVERSION UNIT }-2105
JOB STATUS + 2106
IMAGE TRANSMITTING SIDE STATUS +-2107
IMAGE RECEIVING SIDE STATUS 12108
NUMBER OF FINISHED COPY +-2109
CONTINUATION FLAG +-2110

TURNING ANGLE 211




PPN
start addresses of corresponding table storage areas is prepared on the
menory of the core unit 10, as shown in Fig. 16. The table pointer _
managenent area can tine-serially store a plurality of pointers. Mre 10
specifically, the table storage addresses of the respective jobs are
time-serially registered in the tableéﬁgk? er managenent area after the
paraneters are stored in the image tr 16si on j ob managenent tabl e and.
the image transm ssion paraneter table. Therefore, 15 only when the

i mge transm ssion job managenent table has significant contents, a pointer
(storage address) is additionally stored in the table pointer nmanagenent
area. For this reason, at the tine of step (5), the storage addresses are
time-serially registered in the 20 tabl e poi nter managenent area in the
generation order of jobs. Since the nunber of copies is proportional to the
execution tine of a job, the registered i mage transm ssion job managenent
tabl es and the nunbers 2208 of copies in the inmage transm ssion paraneter
tabl es 25 are sequentially referred to, and jobs are sorted in an
ascendi ng order fromthose wth sgealler ers of copies, thereby
re-sorting the pointers in the tag?ltg--rggb

ALY

RESOLUTION CONVERSION DESIGNATION 4{_2200

DELAY QUANTITY OF
HORIZONTAL SCANNING DIRECTION  T~2201

-

DELAY QUANTITY OF - {2202
VERTICAL SCANNING Di{RECTION

NUMBER OF PIXELS OF |
HORIZONTAL SCANNING DIRECTION  [-2203

NUMBER OF PIXELS OF )
VERTICAL SCANNING DIRECTION 2204

RESOLUTION OF
HORIZONTAL SCANNING DIRECTION 2205

RESOLUTION OF 2206
VERTICAL SCANNING DIRECTION
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_2207
NUMBER OF COPY +-2208
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- 5§‘-"|c')oi nter managenent area. It is checked, with reference to the inmge
transmtting side unit ID 2102 and the inmage receiving side unit ID 2104 in

the i mage transm ssion job managenent table, if the i mge request 5 is
an image i nput request (i.e., an inmage input fromthe reader unit 1) or an
i mage output request (i.e., an inmge qu plfétto the printer unit 2). Based
on this checking result, the re- sorted‘{){' ers in the table pointer

managenent area are re-sorted again, so that 10 i mge i nput and out put
requests alternately appear. Figs. 17A to 17C show the re-sorting states of
the pointers. In Figs. 17A to 17C, a nunerical value in parentheses

i ndi cates the nunber of copies. In step (6), it is checked with reference
to 15 sequence step 2100 if there is a job which is being executed. If N
in step (6), the flow advances to step (7). In step (7), the pointer
(storage address) registered at th W d pf,the above-nentioned table 20
poi nter managenent area is read ouﬁ? zgd'ﬁdiob stored

C START )

REFER TO IMAGE TRANSMISSION
MANAGEMENT TABLE

' 2
HERE ARE REGISTER JOB A
?

YES

REGISTER JOB IS ONE
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NO 5 4
3 f {
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K Ll
at the storage address is executed. After execution of the job, the flow
returns to step (1). In this enbodinent, a case has been exenplified
wherein imge information is input fromthe scanner 25 unit 104 to the
file unit 5 via the core unit 10, while the formatter unit 8 devel ops
command data of, e.g., a docunent file sent fromthe conputer interface
unit 7 - 59 - to immge data, and thi5idege data is output to the printer
unit 2 via the core unit 10. However, the conbination of inage input/output
operations is not limted to that in the above enbodi nent, and the sane 5
processing can be realized between other inmage input and output units.
Also, the tinme required for processing my be estinated on the basis of the
resolution of an imge, the nunber of pixels, the presence/ absence of

turning, 10 t hdg nunber of 1 nmages, procesyging contents, and the like in
each processing regquest, jobs gy kg sprtedin an order fromthose wth
shorter tines. Thereaf1§r, t he ng
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. was ”-
jobs may be re-sorted, so that input and output requests alternately

appear. 15 The present invention is not limted to the
above-nenti oned enbodi ment, and various changes and nodifications may be
made within the scope of appended cl ai ns. - 60 - CLAIMS 1. An inmge

processi ng apparatus conpri sing: inpu%egzigs (1, 4, 6, 7) for inputting a
plurality of job instructions, each o j ob instructions relating either
to an i mage out put operation or an inmage input operation; storage neans (9)
for storing the plurality of job instructions input by said input neans;
and processing neans (10) feor processing,jobs corre- sponding to each of
the stored job instructions{ characteriz%d by furtheeronprising:

discrimnation nmeans (1Q)_for discrininafing wheth ach_individual stored
job instruction correspgndmto fan o N
. a a. o
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46047 | -+

i mage i nput operation or an inmage output operation; and control neans (10,
Figs.17a-17c) for sorting the stored job instructions into an execution
order, the execu- tion order being such that jobs relating to imge input

oper ati ons and jobﬁiﬁgggqgiggéﬁ*r%ﬁte out put operations @rg. 4l Tate

processed in accorgance}¥@ S gt ffput of said discriniﬁagpgﬁbﬁgéﬁgﬁHéETAn
appar at us accor di ng—to—eta+m-L~—chaffacteri zed in that safdjcontrol neang ijs
adapted further to sort the execution order on the basisjoj ©heNOyBoEaken
for individual jobs. 3. An apparatus &%ording to claimp,|characterized ifn
that said control nmeans (10) sorts the execution order by estimattng—th

time taken fogfy@ac d@ksém Ampxﬁlﬁgﬂ%%{)ﬂ?ﬁr@ﬂz%ﬁc?ﬂﬁbs of the page nunbe

i nformati on incl ude

I n each o rnstrouctions. 4. An apparatus

according to apgrpaereding claim characterized in that said control neans
(10) sorts the execution order except for a job which is currently being
processed. 5. An appaimhye peeOsss NGy tQppayatne fir tdenirecediq el ai ms and
i ncluding an i mage i nput device (1) in the formof an inage reader, and

i mage out put dsecoti¢fB)order of a plurality of processing operations

5
Nt
{0
{5
NS

comprises an input device for inputting a plurality of
jobs for image processing, a storage device for storing
the plurality of jobs input by the input device, a
processing device for executing the plurality jobs
stored in the storage device and a controller for
sorting an execution ordef of the plurality of jobs
stored in the storage dewvice in accordance with times
required for processing of each of the jobs and/or
whether contents of each of the jobs correspond to an
image input or an image output, wherein the controller
executes each of the jobs according to the execution

order of the plurality of sorted jobs.

FIGURE 17a, 17B ARD 17C
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olo™
the formof & printer. - 61 - 6. An apparatus according to any one of

the precedi ng clalns and |ncIu N i mage i nput device in the form.of—s
facsimge unit 13_-& ht (8) for converting datg '%ﬁ'E§ﬂ$%E5ﬁ1

a conputer |nto a \uﬂm‘ A nmet hod of processinglapl.
sets of image data JObSé; nﬁL%g@
th Si

Pl uggl Lty of jobs, whic
both image input instrudctions and i mage output instruction
bei ng carrgggrMgit on the basis of a plurality of different}]
i nstructions, and in which the execution order of the jobs

accordance wth the nature of the job instructions, characterized.li
t he et hod conpri§esAndﬁEég¢rﬂ#ﬂﬂﬂsﬁgﬂmhﬁnnﬂyatmﬁeCnapsting“ each |nd|V|duaI

job instruction CQ.Em'bﬁ%pﬁaﬂﬁst@l a4 08, rel aédvn&an&ﬂngr@qmﬁm% operation
or a job re%g%*n o an_ i nage ou put ogeratlon and, control.l ng of the

execution 8 FXLRtY +mgac Pt the Job instructions relat
either to an image output operation or an image input

operation; .

storage means (9) for storing the plurality of job
instructions input by said input means; and

processing means (10) for processing jobs corxre-
sponding to each of the stored job instructions,

characterized by further comprising:

discrimination means (10} for discriminating whether
each individual stored job instruction corresponds to an
imaga input operation or an image output operation; and

control means (10, Figs.l7a-17c) for sorting the
stored job instructions into an execution order, the execu-
tion order being such that jobs relating tc image input
operations and jobs relating to image output operations are
alternately processed in accordance with the output of said
discrimination means.

2. An apparatus according to claim 1, characterized
in that said control means is adapted further to sort the
execution order on the basis of the time taken for
individual jobs.

3. An apparatus according to claim 2, characterized
in that said control means (10) sorts the execution order by
estimating the time taken for each of the individual jobs on
the basis of the page number information included in each of
the job instructions.

4. An apparatus according to any preceding claim,
characterized in that said control means (10) sorts the
execution order except for a job which is currently being
procaessed.

S. An apparatus according to any one of the
preceding claims and including an image input device (1) in
the form of an image reader, and image output device (2) in
the form of a printer.

7



i ndi vi dual job ig;;LEE%ngg,such~%hat jobs relating to i mage i nput
operatiogg and | i WRge out put operations are

re | al.tornat-eh
carried glit Tn accﬁi““ %\m\\&\ﬁ‘“‘ result of the discrim nat] REPLACEMENT SHEET
met hod accordi ng t dRRNH 7 wwher ei n addi tional control of therexecutTomn
order is carried out on the basis of _tge Linme taken for indiyiduglgj o
that input and output Jobs are carried out alternately, with sho?i%#agzgg?

given priority. 9s. AnAEhboskacoudboy Hotbly 7ol & alng 8, | wherein the-
' h is currentl el ng processed. 10. A

control does n i nclude a job i cl
met hod accBYeHi%g"Fo FéT?h?éd\ﬁ%g?E$+P3tﬂ9'é&ﬁgFo? BHE 1477 1585 1 8-BhS-tme—is
carri ed oufomm cthe assimile timgtnUdbheindfa ifnkvateddin (Bygesri ncl uded in
each of tNGody-diRg! GHEL AlServbh: 2Aod ™ RAfpAEEET Hi0g 4 Qsa0¥; Claim in which
the discrimnating’is a%so carrlea out in gccordance mnt% M%ICh -62- of
a nunber cﬁm§9ﬁnn or output device is to be used for the
7. A method of processing a plurality of sets of
image data representing a pluxality of jobs, which jobs
include both image input instructions and image output
instructions, the processing being carried out on the basis
of a plurality of different job instructions, and in which
the execution oxrder of the jobs is controlled in accordance
with the nature of the job instxuctions,
characterized in that the method comprises:
discriminating whether the nature of each individual
job instruction corresponds to a job relating to an image
input operation or a job relating to an image output
oparation; and
controlling of the execution order of each of the
individual job instructions such that jobs relating to image
input operations and jobs relating to image output
operations are alternately carried out in accordance with

the result of the discrimination.

8. A method according to claim 7, wherein additional
control of the execution order is carried out on the basis
of the time taken for individual jobs, so that input and
output jobs are carried out alternately, with shorter jobs
given priority.

9. A method according to claim 7 or claim 8, wherein
the control does not include a job which is currently being
processed.

10. A method accerding to claim 8, wherein the
control on the basis of time is carried out on the basis of
the number of information pages included in each of the job

instructions.

11. A method according to any claim, in which the
discriminating is also carried out in accordance with which



job corresponding to each of the job instructions. ] -
i REPLACEMENT SHEET

S

of a number of input or output device is to be used for ThE
job corresponding to each of the job instructions.
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REPLACEMENT SHEET

. * IMAGE PROCESSING APPARATUS WITH MULTIPLE FUNCTIONS

ABSTRACT

An-image'processing apparatus for controlling an
execution order of a plurality of processing operations
comprises an input device for inputting a plurality of
jobs for image pfocessing, a storage device for storing
the plurality of jobs input by the input dévice, a
processing device for executing the plurality jobs
stored in the storage device and a controller for
sorting an execution orde£ of the plurality of jobs
stored in the storage device in accordance with times
reéuired for processing of esach of the jobs and/or
whether contents of each of the jobs correspond to an
image input or an image output, wherein the controller
executes each of the jobs according to the execution

order of the plurality of sorted jobs.

FIGURE 17A, 17B AND 17C .
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