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Image Processing Apparatus 

With Multiple Functions 

BACKGROUND OF THE INVENTION 

C\606G\1\--,.. 
tros c.cpL( . 

r:p 
CFO 9874 US 

5 Field of the Invention 

10 

The present invention relates to control of an 

execution order of a plurality of processing operations 

in an image processing apparatus with multiple 

functions. 

Related Background Art 

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 

three of, e.g., a copying function, a facsimile 

20 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 funqtions share a·scanner and printer, thus realizing 

space saving and cost down. 

. . 
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Furthermore, upon execution of each function 

processing in the multiple functions image processing 

apparatus, input/output processing of image data during 

execution 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 communi.cation 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 

25 

It is a concern of the present invention to 

provide an image processing apparatus which can 

eliminate the above-mentioned drawbacks. 

It is another concern of the present inve~ion to 

provide an image processing apparatus which determines 

an execution order of simultaneously generated 

--



- 3 -

..• 

input/output requests in accordance with a 

predetermined priority order, can greatly improve 

processing efficiency upon generation of execution 

requests of respective processing operati·ons, and 

5 realizes apparent parallel processing of image 

input 9utput p~oce~sing 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, t~~reqy improviQq PFOcessi~g 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 acccirdance 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 proc~sing 

apparatus according to an embodiment of the present 

invention; 

~-. 
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Fig. 2 is a sectional view showing the arrangement 

of a reader unit and a printer unit shown in Fig. 1; 

Fig. 3 is a block diagram showing the signal 

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 is 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. l; 

25 Fig. 11 is a view showing an example of command 

packets in the multiple functions image processing 

apparatus according to the present invention; 
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·Fig. 12 is a view showing an example of an image 

transfer job management table in the multiple functions 

image processing apparatus according to the present 

invention; 

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 invention; 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. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 is a block diagram for explaining the 

arrangement of a multiple functions image 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 

reader 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. -
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The functions of the units 1 to 8 will be 

described in detail below. 

Fig. 2 is a sectional view showing the arrangement 

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 lamp 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 signal 

processing arrangement of the reader unit 1 shown in 

Fig. 2. The arrangement and operation of the reader 

unit l 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 llOR, llOG, and llOB in correspondence with 

the input signal level of an A/D converter 111. The 

25 output signals from the A/D converter 111 are~nput to 

a shading circuit 112, so as to correct light 

distribution nonuniformity of the lamp 103 and 
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sensitivity nonuniformity of the CCD. The output 

signals from the 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 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 + O.lB ••• ( 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 magnification processing in the main 

scanning direction is achieved by the variable 

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 variaJDle 

magnification· repeat circuit. The signal output from 

the outline· edge emphasizing circuit 115 is supplied to 
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a marker area discriminating· outline generating circuit 

116 and a pattern·thickening·masking·trimming circuit 

117. The marker area discriminating·outline generating 

circuit 116 reads a portion written with a marker pen 

5 in a designed color on an original, and generates 

marker outline information. The 

pattern·thickening·masking·trimming circuit 117 

p~rforms 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 outputs image information from the 
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pattern·thickening·masking·trimming circuit 117 to a 

connector 120. When the reader unit 1 receives image 

information from the peripheral device control device 

3, the outside I/F switching circuit 119 inputs image 

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 printer 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 developed 

image is transferred onto the transfer sheet by a 



....... -.,-..... - . 

- 11 -

··-

transfer unit 206. The transferred image 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 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 

exhausted 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. An output sheet on which an image is fixed by 

the fixing unit 20? 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 
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core unit therein controls respective signals and 

functions. The peripheral device control device 3 

includes the facsimile unit 4 for 

transmitting/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. 
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A signal line 1052 is a signal line used in 

communications with the sub CPU 123 in the reader unit 

1. The signal lines 1051 and 1052 are subjected to 

communication protocol processing by a communication IC 

5 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 

10 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 

signal lines 1058 and 1070. The signal line 1058 is an 

15 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 

20 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 into two-valued data with 

a fixed slice level, a two-valued function using a 

25 variable sl;ce level which varies depending on-the 

density values of pixels around a pixel of interest, 

and a two-valued function using an error diffusion 
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method. When the two-valued information is 0, it is 

converted into a multi-valued signal OOH; when the 

two-valued information is 1, it is converted into FFH. 

The converted signal is supplied to the selector 1013. 

5 The selector 1013 selects one of the signal from the 

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 

10 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 
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of the turning circuit 1015 and the input signal line 

1061 to the turning circuit 1015, and outputs the 

selected signal, as a signal on a signal line 1063, to 

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, and 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 ma;t:hod. 

Information transfer between the core unit 10 and the 

facsimile unit 4, the file unit 5, the computer 
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interface unit 7, the formatter unit 8, and the image 

memory unit 9 can be realized by the above-mentioned 

two video buses 1063 and 1064, and the CPU bus 1054. 

The signal line 1064 from the facsimile unit 4, 

5 the file unit 5, the computer interface unit 7, the 

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-'>n the 

signal lines 1065 and 1066 in accordance with an 

instruction from the CPU 1003. The output signal from 
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the selector 1019 is supplied to an LUT 1020 via a 

signal line 1067. 

...... 

The LUT 1020 converts a signal on the signal line 

1067 in correspondence with the characteristics of the 

5 printer unit when image 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 from the CPU 1003. A signal on an output signal line 

1069 of the selector 1021 is input to a magnification 

c.ircuit 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 method. 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 10Q3. 

The flow of signals between the core unit and 

other units will be described below. 
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• Operation of Core Unit Based on Information from 

Facsimile Unit 

A case will be explained below wherein information 

is to be output to the facsimile unit 4. The CPU 1003 

5 communicates with the CPU 122 of the reader unit 1 via 

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 ~nput 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 via 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 iq12 converts an 8-bit mult~-valued 

signal on the signal line 1059 into a two-valued 

signal. When the two-valued signal is O, the 
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two-valued circuit 1012 converts it into a multi-valued 

signal OOH; when the two-valued signal is 1, the 

circuit 1012 converts it into a multi-valued signal 

FFH. The output signal from the two-valued circuit 

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 via 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 lCl.64 input 

to the selector 1014 undergoes turning processing in 

the turning circuit 1015. The signal on the output 

··-
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signal line 1062 from the turning circuit 1015 is 

supplied to the pattern matching circuit 1018 via the 

selectors 1016 and 1017. When the image information 

received by the facsimile unit is to be directly output 

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 facsimile 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 (OOH, 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 1001. The :i;;eader 

unit 1 supplies this signal to the outside I/F 

switching circuit 119 via the connector 120. The 
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outside I/F switching circuit 119 supplies the signal 

from the facsimile unit 4 to the Y signal 

generation·color detecting circuit 113. The output 

signal from the Y signal generation·color detecting 

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 exemplified 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 via 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 value by the LUT 1011. 

A signal on the output signal line 1059 of the LUT 1011 
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is input to the connector 1006 via the selectors 1013, 

1014, and 1016. More specifically, the 8-bit 

multi-valued signal is directly transferred to the file 

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. Since 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 wil1 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 image 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 thQ selector 

1019. The LUT 1020 generates a look-up table in 

correspondence with a desired print density in 
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accordance with an instruction from the CPU 1003. A 

signal on the output signal line 1068 from the LUT 1020 

is input to the magnification circuit 1022 via the 

selector 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.1001. 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. 

15 

• Operation of Core Unit Based on Information from 

Computer Interface Unit 

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. 
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• Operation of Core Unit Based on Information from 

Formatter Unit 

The formatter unit 8 has a function of developing 

command data of, e.g., a document file supplied from 

5 the above-mentioned computer interface unit 7 into 

image data. When the CPU 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 information 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 {OOH, 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 
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1003 communicates with the CPU 122 of the reader unit 1 

via 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 

5 original, and outputs the read image information to 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-valued 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 t~e core 

unit 10 via the computer interface unit 7. When the 

CPU 1003 of the core unit 10 determines that data 
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supplied from the computer interface unit 7 via the CPU 

bus 1054 is data associated with image memory unit 9, 

it transfers the data to the image memory unit 9 via 

the connector 1009. The image 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. 

15 

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. 

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 core 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 aaselector 

402, and the selector 402 selects one of the two input 

signals in accordance with an instruction from a CPU 
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412. When two-valued information from the core unit 10 

is to be stored in one of memories A 405 to D 408, the 

selector 402 selects the signal on the signa line 453. 

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-connecting 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 the-signal 

-. line 454 in one of the memories A 405 to D 408 under 

the control of a timing generating circuit 409, and a 
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fourth mode for reading out the memory contents of one 

of the memories A 405 to D 408, and outputting the 

readout contents onto a readout signal line 452. Each 

of the memories A 405 to D 408 has a capacity of 2 

5 Mbytes, and stores an A4-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 1003 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 405 to D 

408, encodes the readout information by a desired one 

of MH, MR, and MMR methods, and stores encoded 
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information in one of the memories A 405 to D 408. 

Also, the CODEC 411 reads out encoded information 

stored in one of the memories A 405 to D 408, decodes 

the readout information by a desired one of the MH, MR, 

5 and MMR methods, and stores the decoded information, 

i.e., image information 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 SU:plfllied to 

the selector 402, and is then output to the variable 

magnification circuit 403. The variable magnification 
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circuit 403 converts an image signal at the resolution 

of 400 DPI of the reader unit 1 into an image signal 

with a resolution for facsimile transmission. A signal 

output from the variable magnification 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 
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4 in a predetermined protocol by the NCU 415. 

Information from the NCU 415 is supplied to the MODEM 

414, and is demodulated. The CPU 412 stores 

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 C 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 
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already been described in the description of the core 

unit 10, a detailed description thereof will be 

omitted. 

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 compression 

circuit 503, a signal on the output signal line 557 

from the buffer 502, and a signal on an output signal 
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line 562 from a buffer 512 in accordance with an 

instruction from a CPU 516, and supplies the selected 

signal to a memory controller 510. The signal from the 

selector 505 is also input to a selector 511 via an 

5 output signal 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 
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memories A 506 to D 509, and outputting the readout 

contents onto a signal line 558. Each of the memories 

A 506 to D 509 has a capacity of 2 Mbytes, and stores 

an A4-size image or equivalent at a resolution 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. Image 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 informa~ion 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 connec'9or 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 
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connected to the CPU 516 of the file unit 5 via a 

signal line 560. The CPUs 1003 and 516 exchange 

commands via the dual port memory 515. A SCSI 

controller 519 interfaces with an external recording 

5 device 520 connected to the file upit 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 information 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 t~e 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 b~ffer 501 

outputs the signal on the signal line 551 onto the 

signal line 555 according to setting data of the CPU 
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516. The signal on the signal line 555 is input to the 

compression circuit 503, and is converted into 

two-valued compressed information (the signal line 

561). The compressed information on the signal line 

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 completion 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. Th9o1CPU 516 

sequentially reads out the encoded information from the 

memory B 507, and transfers the readout information to 
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the SCSI controller 519. The SCSI controller 519 

records the encoded information on a signal line 572 in 

the external recording device 520. 

An example of print processing for reading out 

5 information from the external recording device 520, and 

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 via the SCSI controller 519, 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 memory 515 to perform a 

25 setting operation for printing out an image fr~m the 

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

10. Upon completion of the setting operation, the CPU 
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516 starts the timing generating circuit 514 to output 

predetermined timing signals from the signal line 559 

to the memory controller 510. The memory controller 

510 reads out the decoded information 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 expansion circuit 504 is input 

to the buffer 501 via a signal 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 already 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-machine 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 display:Lng the 

received image information on a display will be 

described below. 
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A connector 600 is connected to the connector 513 

of the file unit 5 via a cable. A CPU 615 causes a 

communication circuit 610 to communicate with the CPU 

516 of the file unit via a CPU bus 660 so as to set an 

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 correspond~nce 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 OMA (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 
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information for one frame is stored in the DRAM 612. 

The FLC display 608 is connected to a connector 607 via 

a cable 662. An image request signal (to be referred 

to as a signal FHSYNC 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-tfansfer the line address of 

1-line data to be displayed 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 repetitiqn 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 

to the file unit 5 will be described below. 
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The CPU 615 communicates with the CPU 516 of the 

file unit 5 via the communication circuit 610 to set an 

image output mode. Image information in the 

man-machine interface unit 6 is stored in the DRAM 612. 

5 Upon reception of a OMA request signal from the timing 

generating circuit 604 via the signal line 666, the CPU 

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 li~e 656 in accordance with a 

read timing signal output 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 pointing 

20 d~vice (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. 
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A connector A 700 and a connector B 701 are those 

for the SCSI interface. A connector c 702 is one for 

the Centronics interface. A connector D 703 is one for 

the RS232C interface. A connector E 707 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 computer 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 signal-.line 752. 

The Centronics interface 705 receives data according to 

a procedure based on a predetermined protocol, and 
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outputs 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, from the 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 predetermined protocol, an~ outputs 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, 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 sbown in Fig. 1 will be described below with 

reference to the block diagram shown in Fig. 9. 

25 

Fig. 9 is a block diagram for explaining the 

detailed arrangement of the formatter unit 8 shown in 

Fig. 1. 

Fig. 9 is a block diagram for explaining ~he 

detailed arrangement of the formatter unit 8 shown in 

Fig. 1. 

··• 
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Data from the above-mentioned computer interface 

unit 7 is discriminated by the core unit 10. When the 

core unit 10 discriminates that the data from the unit 

7 is data associated with the formatter unit 8, the CPU 

5 1003 of the core unit 10 transfers data from the 

computer to a dual port memory 803 via the connector 

1012 of the core unit 10 and a connector BOO of the 

formatter unit B. A CPU 809 of the formatter unit 8 

receives code data supplied from the computer via the 

10 dual port memory 80~. The~CPU 809 sequentially 

develops the code data to image data, and transfers the 

image data to a memory A 806 or B 807 via a memory 

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 A4-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 

developed 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 
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memory controller 808 to connect a data bus line 858 of 

the memory A 806 or a data bus line 859 of the memory B 

807 to an output line 855 of the memory controller 808. 

Then, the CPU 809 communicates with the CPU 1003 of the 

5 core unit 10 via the dual port memory 803 to set a mode 

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 of 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 printer.unit 2 

has already been described in the description of the 
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core unit 10, a detailed description thereof will be 

omitted. 

The arrangement and operation of the image memory 

unit 9 shown in Fig. 1 will be 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 909, and exchanges various 

signals with the core unit 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 under 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 
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circuit 902 is connected to the connector 900 via a 

signal line 952, is started by control signals (HSYNC, 

HEN, VSYNC, and VBN) from the core unit 10, and 

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 connected 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 900, and is then 

20 input to the buffer ~01 via the signal line 951. The 

buff er 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 transmittea_..ifrom the 

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

signal line 954 is stored in the memory 904 in 
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accordance with the generated timing signals. The CPU 

906 connects the memory 904 of the memory controller 

905 to the CPU bus 957. The CPU 906 sequentially reads 

out image information from the memory 904, and 

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 unit 7. The information 

transfer processing to the computer interface unit 7 

has already been described, and a detailed description 

thereof will be omitted. An example of image output 

processing for outputting image information sent from 

15 the computer via the printer unit ~ will be described 

below. 

Image information sent from the computer is 

supplied to the core 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 "Wle memory 

904 via the memory controller 905. Upon completion of 

transfer of image information to the memory 904, the 
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CPU 906 controls the memory controller 905 to connect 

the data line of the memory 904 to the signal line 955. 

The CPU 906 communicates with the CPU 1003 of the core 

unit 10 via the dual port memory 903 to perform a 

5 setting operation for printing out an image from the 

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 956. The memory controller 905 

reads out image information 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 10, 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 ~he 

computer interface unit 7 are available. These 

operations means are connected to the CPU 1003 of the 
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core unit 10 via the corresponding communication means, 

as has been described above in the corresponding 

paragraphs. 

The CPU 1003 of the core unit 10 always 

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 comm?nd 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"'.in the 

image processing apparatus according to the present 

invention will be described below. 
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In this embodiment, a case will be explained below 

wherein image information is input form the scanner 

input 104 to the file unit 5 via the core unit 10, 

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 

generation of the image input request, as shown in 

Fig. 11, the CPU 516 of the file unit 5 transmits 

various parameters as a packet to 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 imag~ 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 
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request unit ID 2001 serving as an identification code 

for discriminating a unit to be used in requested image 

processing, an image transmitting side unit ID 2002 

serving as an identification code for discriminating an 

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 quantities 2004 and 

2005 of the horizontal and vertical scanning directions 

15 for designating resolution conversion and defining 

offsets of image information, the numbers 200·5 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 
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the CPU 1003 of the core unit 10. Upon reception of 

this command packet from the 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 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 example of the image transmission 

job management table in the 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 

image 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 i~age 

receiving side unit ID 2104 is the same as the image 

receiving side unit ID 2003. A resolution conversion 

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 
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executing state or execution result of the job. Image 

transmitting side unit status 2107 serves as a 

parameter reflecting the operating state of the image 

transmitting side unit. 

Image receiving side unit status 2108 serves as a 

parameter reflecting the operating state of the ~mage 

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 ~lag 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 also 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 
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scanning direction, which defines an offset of image 

information. A delay quantity parameter 2202 is set 

based on the delay quantity 2005 of the vertical 

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 reso.lution 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 
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reference to the flow chart in Fig. 14 and Figs. 15 to 

17C. 

Fig. 14 is a flow chart showing the job priority 

setting control sequence in the multiple functions 

5 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 

10 image transmitting and receiving side units 
~ 

" 
corresponding to the jobs 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 

15 returns to step (1); ·otherwise, the flow advances to 

step (3) to check if the number of registered jobs is 

"l". 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 11 1" as the 

20 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 

25 the job being executed, are determined in the f-0llowing 

order. The image transmission job management table 

shown in Fig. 12 and the image transmission parameter 
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table shown in Fig. 13 are stored in a memory (not 

shown; comprising, e.g., a ring buffer) of the core 

unit 10. The memory is designed to be able to store a 

plurality of sets of these tables, as shown in Fig. 15. 

5 Also, a table pointer management area indicating the 

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 storage addresses of the 
.. 

respective jobs are time-serially 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 sor~ed in an 

ascending order from those with smaller numbers of 

copies, thereby re-sorting the pointers in the table 
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pointer management area. It is checked, with reference 

to the image transmitting side unit ID 2102 and the 

image receiving side unit ID 2104 in the image 

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 re-sorting states of the 

pointers. In Figs. 17A to 17C, a numerical value in 

parentheses indicates the number of copies. 

In step (6), 1t 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, and a job stored 

at the storage address is executed. After execution of 

the job, the flow retur-ns 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 to, while 

the formatter unit 8 develops command data of, e.g., a 

document file sent from the computer interface unit 7 
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to image data, and the image data is output to the 

printer unit 2 via the core unit 10. However, the 

combination of image input/output operations is not 

limited to that in the above embodiment, and the same 

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, processing contents, and the like 

in each processing request, 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. 
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WHAT IS CLAIMED IS: 

THIS SHEET HAS BEEN 
REPLACED 

..... 

1. An image processing apparatus comprising: 

input means for inputting a plurality of jobs for 

image processing; 

storage means for storing the plurality of jobs 

input by said input means; and 

processing means for executing the plurality of 

jobs stored in said storage means, 

characterized by further comprising: 

control means for sorting an execution order of 

the plurality of jobs stored 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, 

wherein said control means executes each of the 

jobs 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 a shorter time required for processing of each of 

the jobs, and thereafter, sorts the execution order of 

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

25 image output alternately appears. 

-
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3. An apparatus according to claim 1, 

characterized in that said control means estimates the 

time required for processing of each of the jobs on the 

-basis of copy number information included in each of 

5 the jobs. 

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. 

1. 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. 


