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(57) ABSTRACT 

An image processing apparatus for outputting a page image 
corresponding to print data inputted from an external source 
has an analyzer for analyzing the print data at the time of 
outputting the ?rst copy and generating a page image, an 
image spooler for holding the page image at the time of 
outputting the ?rst copy, and a page image reading unit for 
reading out the spooled page image at the time of outputting 
the second and subsequent copies. Whether the image 
spooler and the page image reading unit are used or not is 
discriminated in accordance With the maximum number of 
sorting page images Which can be processed at once by a 
mechanical sorter and the designated number of print copies. 
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IMAGE PROCESSING APPARATUS AND METHOD 
AND PROGRAM STORAGE MEDIUM 

[0001] This application is a division of application Ser. 
No. 09/761,646 ?led Jan. 18, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to an image processing appa 
ratus, an image processing method, and a program storage 
medium and, more particularly, to an image processing 
apparatus, an image processing method, and a program 
storage medium, in Which data can be outputted again on the 
basis of inputted print data. 

[0004] 2. Related Background Art 

[0005] In recent years, the realiZation of high speed print 
ing of a plurality of copies has been a large problem in an 
image processing apparatus, such as a page printer or the 
like, Which analyZes a print job described by a page descrip 
tion language (hereinafter, abbreviated to “PDL”) or the like, 
and outputs a corresponding page image. 

[0006] Hitherto, it has been a general application to sort 
and staple the necessary number of copies by copying the 
necessary number of sheets, using a copying apparatus, on 
the basis of an output result derived by a printer. HoWever, 
the need to output a plurality of copies of an original by a 
printer is increasing. Also, because the operation has to be 
performed tWice, a picture quality of a copy obtained by the 
copying apparatus is inferior to that of an original outputted 
by the printer, and the like. 

[0007] There are the folloWing conventional methods for 
processing a plural copy print at a high speed. 

[0008] The ?rst method is a method Whereby only one 
copy of a print job is transmitted from an external apparatus, 
such as a host computer or the like. The the print job is 
spooled into an external storing device such as a hard disk, 
or the like, equipped on the printer side, and an analysis of 
a PDL and a print are repeated the same number of times as 
the designated number of copies. According to the ?rst 
method, since a data transfer can be accomplished only one 
copy at a time, it is effective particularly in a case Where the 
apparatus is connected by an interface of a loW transfer 
speed. 
[0009] In a case Where the apparatus is equipped With a 
mechanical sorter as a ?nishing apparatus, a plurality of 
copies can be printed (What is called a page copy) by 
sequentially outputting respective pages, as many as the 
number of copies, to different paper ejection bins. For 
example, When three copies of data (Where 1 copy=2 pages) 
are outputted, ?rst, page 1 is ejected to bins 1 through 3 and 
page 2 is subsequently ejected to bins 1 through 3. Usually, 
an intermediate object Which is generated by analyZing the 
PDL data is repetitively rendered the same number of times 
as the number of copies, thereby outputting the same page. 
Therefore, it is sufficient to analyZe the PDL data once per 
page. Accordingly, in the plural copy print method using 
both page copy and a mechanical sorter, engine performance 
of the printer can be made the most of, as long as it is limited 
to an output of the same page. Further, since the rendered 
page data Which has been outputted can be also successively 
erased, a memory can be efficiently used. 
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[0010] The second method is a method Whereby a page 
image (bit map image) rendered at the time of the PDL 
analysis of the ?rst copy is stored in an external storing 
device such as a hard disk or the like together With page 
information indicative of an outputting order or the like and 
the rendered page image is reused at the time of outputting 
the second and subsequent copies (the print data of only one 
copy is received in a manner similar to the ?rst method). 
According to the second method, the page image is read out 
from the hard disk and directly shipped to an engine, thereby 
outputting the second and subsequent copies. According to 
the second method, since the print data need not be analyZed 
When the second and subsequent copies are outputted, the 
page image can be outputted at a high engine speed irre 
spective of the contents of the print data. 

[0011] The conventional techniques, hoWever, have prob 
lems as Will be explained hereinbeloW. 

[0012] That is, according to the ?rst method, since the 
PDL data is analyZed the designated number of times, 
particularly, in case of complicated data contents of a heavy 
analysis load, the page image cannot be outputted at a high 
speed. 

[0013] Even in the case Where the apparatus has the 
mechanical sorter, When the total number of copies to be 
outputted exceeds “the maximum number of copies Which 
can be sorted at once by the sorter”, it is necessary to analyZe 
the PDL each time. That is, if (the number of copies=8) is 
designated for the sorter having seven paper ejection bins, 
the PDL has to be analyZed tWice (the ?rst copy and the 
eighth copy). 
[0014] According to the second method, although it is 
sufficient to analyZe the PDL once irrespective of the des 
ignated number of copies, an overhead at the time of storing 
the page image onto the HD or the like upon outputting the 
?rst copy occurs. Consequently, there is also a case Where 
the outputting speed becomes contrarily sloW in dependence 
on the data. 

SUMMARY OF THE INVENTION 

[0015] The invention is made in consideration of the 
above circumstances and it is an object of the invention to 
efficiently print in consideration of the relation betWeen the 
number of print copies and a mechanical sorter. 

[0016] To accomplish the above object, according to the 
invention, there is provided an image processing apparatus 
for outputting a page image corresponding to print data 
inputted from an outside. The apparatus comprises analyZ 
ing means for analyZing the print data at the time of 
outputting a ?rst copy and generating a page image, image 
spooling means for holding the page image at the time of 
outputting the ?rst copy, page image reading means for 
reading out the spooled page image at the time of outputting 
second and subsequent copies, mechanical sorting means for 
performing mechanical sorting and paper ejection of each 
copy, discriminating means for discriminating Whether the 
mechanical sorting means can be used or not and discrimi 
nating the maximum number of sorting page images Which 
can be processed at once by the mechanical sorting means, 
and sWitching means for, When a plural copy print is 
designated, discriminating Whether the image spooling 
means and the page image reading means are used or not in 
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accordance With a discrimination result of the discriminating 
means and the designated number of copies. 

[0017] The above and other objects and features of the 
present invention Will become apparent from the following 
detailed description and the appended claims With reference 
to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a block diagram for explaining a sche 
matic construction of a laser beam printer to Which the 
invention can be applied; 

[0019] FIG. 2 is a cross sectional vieW shoWing an inter 
nal structure of the laser beam printer shoWn in the ?rst 
embodiment; 
[0020] FIG. 3 is a block diagram for explaining a funda 
mental construction of a controller of an image processing 
apparatus shoWn in the ?rst embodiment; 

[0021] FIGS. 4A and 4B are block diagrams shoWing a 
processing procedure for a plural copy print (copy No. 
mode: a) in the ?rst embodiment; 

[0022] FIGS. 5A and 5B are diagrams explaining a paper 
ejecting order due to a difference of the plural copy print 
mode at the time When a sorting unit is attached; 

[0023] FIG. 6 Which is comprised of FIGS. 6A and 6B is 
a ?oWchart shoWing a processing procedure (mainly, page 
image generating process of the ?rst copy) of a print job in 
Which the plural copy print is designated in the ?rst embodi 
ment; 

[0024] FIG. 7 is a ?oWchart shoWing a processing proce 
dure for the second and subsequent copies in the plural copy 
print (copy No. mode: a) in the ?rst embodiment; 

[0025] FIG. 8 is a diagram shoWing a data format (?le 
format at the time When it is stored in a hard disk) of page 
information Which is generated to the ?rst copy in the copy 
No. mode (a); 

[0026] FIG. 9 is a diagram shoWing a data format (?le 
format at the time When it is stored in a hard disk) of a page 
image Which is generated to the ?rst copy in the copy No. 
mode (a) and shoWs the page image of one page; 

[0027] FIGS. 10A, 10B, and 10C are memory maps 
shoWing the contents in an object memory 305a of one page, 
a block diagram shoWing an outline of a link con?guration 
betWeen draW information/object, and a diagram shoWing a 
construction of the draW information; and 

[0028] FIG. 11 is a diagram shoWing an example of print 
jobs (print commands) Which are sent from a host computer 
to the image processing apparatus and instruct the plural 
copy print. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First Embodiment 

[0029] The ?rst embodiment of the invention Will noW be 
described hereinbeloW With reference to the draWings. 

[0030] First, a construction of an image processing appa 
ratus suitable for applying the invention Will be described 
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With reference to FIGS. 1 and 2. FIG. 1 is a block diagram 
shoWing a schematic construction of the image processing 
apparatus to Which the invention can be applied and shoWs 
a case of, for example, a laser beam printer. The image 
processing apparatus to Which the invention can be applied 
is not limited to the laser beam printer but can be also 
applied to printers of other printing systems. The invention 
can be applied to any apparatus, irrespective of a difference 
of equipment constructions, such as a monochromatic 
printer or a color printer, or the like. Further, the invention 
is not limited to printers but can also be applied to other 
equipment, as long as it can execute the functions of the 
invention. 

[0031] In FIG. 1, reference numeral 101 denotes external 
equipment (an external source), such as a host computer or 
the like, and 102 indicates a laser beam printer main body, 
to Which the embodiment is applied. 

[0032] The laser beam printer 102 receives print data 
(character code, ?gure data, image data, etc.) of a page 
description language (PDL) format from the host computer 
101, generates a corresponding character pattern, ?gure 
pattern, or the like in accordance With the print data, and 
forms an image onto a recording paper (print sheet) as a 
recording medium. In the laser beam printer, the character 
pattern can be registered into a data storing unit (not shoWn), 
and form data, macro data, and the like can also be registered 
therein. A page image is generated in accordance With the 
print data in the storing unit in a manner similar to the print 
data received from the host computer 101. 

[0033] Reference numeral 103 denotes a printer control 
unit (main controller) for controlling a main section of the 
printer 102 and analyZing the print data (character informa 
tion or the like), Which is supplied from the host computer 
101. The main controller 103 is connected to a printer engine 
unit 105, and also functions as a video controller for 
generating page information comprising dot data based on 
the print data and sequentially transmitting the dot data 
(video signal) to the printer engine unit 105. 

[0034] The printer engine unit 105 actually forms a latent 
image onto a photosensitive drum in accordance With the dot 
data (video signal) and thermally ?xes it onto the paper, 
thereby printing. 
[0035] Reference numeral 104 denotes an operation panel 
on Which sWitches for operation, an LED display, and the 
like are arranged. By operating the operation panel 104, the 
operator (user) can designate a predetermined operation, or 
can set print environments or the like of the printer 102. 

[0036] An option controller 106 has a CPU, a ROM, a 
RAM, and the like (not shoWn), and is a controller for 
integratedly controlling one or more option units on the 
basis of a paper ejection designation signal or the like, Which 
is transferred from the main controller 103. The option 
controller 106 communicates With option controller units 
equipped for various option units through an option unit 
interface and integratedly controls the various option units. 

[0037] Reference numeral 108 denotes a paper ejection 
option unit, for example, a sorter option unit having a sorting 
function. The paper ejection option unit 108 has a sorter 
controller 108a therein and executes the sorting operation 
and paper ejecting operation on the basis of control infor 
mation Which is transmitted from the option controller 106. 
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The sorter controller 108a has a CPU, a ROM, and a RAM 
(none of Which are shown), and the CPU controls the paper 
ejection option unit 108 on the basis of a program stored in 
the ROM. Expansion information of the paper ejection 
option unit 108, for example, information such as the 
number of paper ejection bins, the presence or absence of the 
sorting function, and the like is stored in the ROM. 

[0038] A section 108b having a display unit and various 
keys is provided for the paper ejection option unit 108. The 
option unit 108 can display messages to the user, an oper 
ating method, and the like, at the time of using each option 
and operating method. 

[0039] Although a paper feed option unit such as a sheet 
cassette of a large capacity can be generally also connected 
to the option controller 106, it is not shoWn and its detailed 
explanation is omitted in the embodiment. 

[0040] Reference numeral 109 denotes a printer main 
body unit (printer control unit) comprising the printer engine 
unit 105 for controlling a printing process, main (video) 
controller 103, and option controller 106 for integratedly 
controlling various option units. 

[0041] FIG. 2 is a cross sectional vieW shoWing an inter 
nal structure of the laser beam printer 102 to Which the 
invention can be applied and mainly illustrates a construc 
tion of the printer engine unit 105 and option units. 

[0042] The same component elements as those in FIG. 1 
are designated by the same reference numerals and their 
descriptions are omitted here. In the diagram, reference 
numeral 230 denotes a sheet cassette having a mechanism 
for holding recording papers (print sheets) S and electrically 
detecting a siZe of print sheet S by a partition plate (not 
shoWn). Reference numeral 231 denotes a cassette paper 
feed clutch serving as a cam for separating only a top one of 
the print sheets S stacked on the sheet cassette 230 and 
conveying the separated print sheet S by driving means (not 
shoWn) to paper feed rollers 204. Each time the print sheet 
is, fed, the clutch 231 is intermittently rotated, thereby 
feeding one print sheet in correspondence to one rotation. 
Reference numeral 230s denotes a print sheet detecting 
sensor for detecting a quantity of print sheets S held in the 
sheet cassette 230, and 227 indicates a resist shutter for 
pressing the sheet and stopping the paper feed. The paper 
feed rollers 204 convey a front edge portion of the print 
sheet S to the resist shutter 227. Reference numeral 202 
denotes a manual insertion tray for stacking the print sheets 
S; 203 denotes a manual insertion paper feed clutch for 
conveying the print sheet S stacked on the manual insertion 
tray 202 to the resist shutter 227; and 233 denotes option 
paper feed rollers (paper feed relay conveying rollers) for 
supplying the print sheet S fed from a paper feed option 107 
into the printer 102. 

[0043] A resist roller pair 205 for synchronously convey 
ing the print sheet S is provided doWnstream of the manual 
insertion paper feed clutch 203, cassette paper feed clutch 
231, and option paper feed rollers 233. An image recording 
unit 207 for forming a toner image onto the print sheet S by 
a Well-knoWn electrophotographic process by a laser beam 
emitted from a laser scanner unit 206 is provided doWn 
stream of the resist rollers 205. 

[0044] In the laser scanner unit 206, reference numeral 
215 denotes a laser unit for emitting the laser beam on the 
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basis of an image signal (VDO signal) Which is sent from the 
main controller 103. The laser beam emitted from the laser 
unit 215 is scanned by a polygon mirror 216, thereby 
forming a latent image onto a photosensitive drum 220 
through an image pickup lens group 218 and a return mirror 
219. Reference numeral 217 denotes a beam detector for 
detecting the laser beam emitted from the laser unit 215 and 
generating a main scan sync signal. Reference numeral 270 
denotes a light amount sensor for detecting a light amount of 
the laser beam emitted from the laser unit 215. 

[0045] In the image recording unit 207, reference numeral 
222 denotes a primary charging device for uniformly charg 
ing the surface on the photosensitive drum 220; 223 denotes 
a developer Which is charged by the primary charging device 
222. The latent image Which Was exposed by the laser beam 
of the laser scanner unit 206 and formed on the photosen 
sitive drum 220 is developed by the developer 223 using 
toner. Reference numeral 224 denotes a transfer charging 
device for transferring the toner image on the photosensitive 
drum 220 developed by the developer 223 onto the print 
sheet S Which is fed by the resist rollers 205. Reference 
numeral 225 denotes a cleaner for removing the remaining 
toner on the photosensitive drum 220, and 221 indicates a 
pre-exposure lamp for optically deelectrifying the photosen 
sitive drum 220. 

[0046] Reference numeral 208 denotes a ?xing device for 
thermally ?xing the toner image formed on the print sheet S 
by the image recording unit 207 onto the print sheet S; 210 
denotes conveying rollers for conveying and ejecting the 
print sheet S; 209 denotes a paper ejection sensor for 
detecting a paper ejecting state of the print sheet S; 211 
denotes a ?apper for sWitching the conveying direction of 
the print sheet S Whose recording has been completed to a 
stacking tray 213 side or the paper ejection option unit 108 
side; 214 and 212 denote paper ejection rollers for ejecting 
the print sheet S Which is conveyed by the sWitching of the 
?apper 211 onto the tray 213; and 213s denotes a paper 
ejection stack amount detecting sensor for detecting a stack 
amount of the print sheets stacked on the tray 213. 

[0047] An engine controller 105A in the printer control 
unit 109 controls the electrophotographic process Which is 
executed by the laser scanner unit 206, image recording unit 
207, and ?xing device 208, and controls conveyance of the 
print sheet in the printer 102. 

[0048] Further, the main controller 103 is connected to the 
external equipment 101 such as a personal computer or the 
like by a general interface (for example, Centronics, 
RS232C, USE, etc.), develops image information Which is 
sent through the general interface into bit data, and transmits 
the bit data as a VDO signal to the engine controller 105A 
through the video interface. 

[0049] The various option units detachably connected to 
the printer main body 109 Will noW be described. 

[0050] The option controller 106 shoWn in FIG. 1 is 
provided in the printer main body shoWn in FIG. 2 and can 
communicate With the various option units by a same 
protocol through an option unit interface serving as a 
common bus. The option controller 106 is connected to the 
main controller 103 through an integrated interface. 

[0051] Reference numeral 107 denotes the paper feed 
option unit, such as a paper deck option unit or the like, and 
its detailed description is omitted here. 
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[0052] In the paper ejection option unit 108 such as a 
sorter option unit or the like, reference numerals 251 to 257 
denote ?rst to seventh paper ejection bins each for perform 
ing a face-doWn paper ejection, sorting the recorded print 
sheets S, and stacking them. Reference numeral 258 denotes 
an eighth paper ejection bin for alloWing the sheet conveyed 
into the sorter option to pass straight as it is and performing 
a face-up paper ejection. Reference numeral 280 denotes a 
?apper for sWitching the conveyance of the print sheet S 
Whose direction has been sWitched by the ?apper 211 of the 
printer 102 and sent to the sorter option unit 108 so as to 
sWitch the face-up/doWn state of the sheet on the basis of an 
instruction from the main controller 103. Reference numer 
als 261s to 268s denote paper ejection empty detecting 
sensors for detecting the presence or absence of the stacked 
sheets of the print sheets Which are ejected to the ?rst to 
eighth bins 251 to 258, respectively. 

[0053] Further, paper ejection stack amount detecting sen 
sors 271s to 278s are full stack detecting sensors. At a point 
When a height of print sheets stacked on each of the ?rst to 
eighth paper ejection bins 251 to 5258 reaches, for example, 
18 mm (corresponding to about 120 sheets) (at a point When 
each sensor detects it), the sorter controller 108a noti?es the 
main controller 103 of a state Where the bin is ?lled With the 
print sheets through the option controller 106. About 120 
sheets (total about 960 sheets can be stacked onto eight bins) 
can be stacked onto each of the ?rst to eighth paper ejection 
bins 251 to 258. Among them, the sort paper ejection can be 
performed to the ?rst to seventh paper ejection bins 251 to 
257. 

[0054] If a face-up mode is designated by the main con 
troller 103 through the integrated interface, the face-up 
?apper 280 is turned on to thereby distribute the print sheet. 
The distributed print sheet S is sent as it is to a paper ejection 
port by rollers 290. In the case Where a face-doWn mode is 
designated by the main controller 103 through the integrated 
interface“ the face-up ?apper 280 is turned off to thereby 
distribute the print sheet. The distributed print sheet S is 
conveyed once until a rear edge of the print sheet S passes 
beyond the face-up ?apper 280, rollers 291 are subsequently 
reversely rotated, and the print sheet is conveyed to a 
vertical path from the rear edge of the print sheet S. Bin 
?appers 281 to 286 are driven at a predetermined timing by 
the designated paper ejection bins to thereby distribute the 
print sheet to each face-doWn paper ejection port. The paper 
ejection is completed in a face-doWn state. If the paper 
ejection bin is the seventh paper ejection bin 257, the paper 
ejection is performed as it is Without driving the bin ?appers, 
thereby completing the face doWn paper ejection. 

[0055] Further, if a stapling mode is designated by the 
main controller 103 through the integrated interface, a 
stapler (not shoWn) stacks the print sheets S onto a stapling 
tray (not shoWn), arranges the print sheets S, executes the 
stapling operation, and ejects the sheets to one of the ?rst to 
eighth paper ejection bins 251 to 258. If a shifting mode is 
designated by the main controller 103 through the integrated 
interface, in a manner similar to the case Where the stapling 
mode is designated, the print sheets S are stacked onto the 
stapling tray (not shoWn) and arranged, the print sheets S are 
shifted in a state Where they are put on the tray, namely, the 
stacking position (tray) of the print sheets S to be ejected is 
shifted, and thereafter, the sheets are ejected to one of the 
?rst to eighth paper ejection bins 251 to 258. The apparatus 
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also has a staples remaining amount detecting sensor (not 
shoWn), thereby detecting a remaining amount of the staples 
enclosed in the stapler. 

[0056] The sorter option unit 108 is controlled by the 
sorter controller 108a. 

[0057] The option controller 106, paper deck option unit 
107, and sorter option unit 108 are connected by connectors, 
respectively, and perform serial communication by the 
option unit interface. Since they are serially connected by 
the same connector, the paper deck option unit 107 and 
sorter option unit 108 can be connected by replacing their 
connecting order. 

[0058] The resist roller pair 205, paper feed rollers 204, 
and conveying rollers 244 for conveying the print sheet S are 
provided doWnstream of the manual insertion paper feed 
clutch 203, cassette paper feed clutch 231, and a paper deck 
feed roller 242, respectively. The image recording unit 207 
for forming the toner image onto the print sheet S by the 
laser beam emitted from the laser scanner unit 206 is 
provided doWnstream of the resist roller pair 205. Further, 
the ?xing device 208 for thermally ?xing the toner image 
formed on the print sheet S is provided doWnstream of the 
image recording unit 207. The paper ejection sensor 209 for 
detecting the conveying state of the paper ejecting section, 
the conveying rollers 210 for conveying the print sheet, the 
?apper 211 for sWitching the conveying direction of the print 
sheet S Whose recording has been completed, and the like 
are provided doWnstream of the ?xing device 208. 

[0059] FIG. 3 is a block diagram for explaining a funda 
mental construction of the image processing apparatus 
according to the ?rst embodiment of the invention. An 
internal construction of the main controller 103 of the image 
processing apparatus in FIG. 1 is mainly shoWn. The 
invention can be also applied to either sole equipment or a 
system Whose processes are executed through a netWork 
such as LAN or the like, as long as the functions of the 
invention are executed. 

[0060] In the diagram, the main controller 103 of the 
printer is connected to the external host computer 101 
through a predetermined interface 308 and executes a pre 
determined printing process in accordance With the print 
data sent from the host computer 101. The print data 
received from the host computer 101 is ?rst temporarily 
stored as reception data into a reception buffer 307. 

[0061] Reference numeral 301 denotes a printer CPU for 
integratedly controlling access to various devices connected 
to a system bus 306, on the basis of a control program 303 
stored in a ROM 302 as a read only memory. 

[0062] First, the print data (PDL data) stored in the recep 
tion buffer 307 is stored in a hard disk 310 by a print data 
reader/Writer 303a and, thereafter, immediately read out. 
The PDL data is analyZed by a print data analyZer 303b and 
a draW object of at least one page is generated. That is, the 
print data analyZer can be also regarded as a draW object 
generator or a PDL translator. 

[0063] Subsequently, a raster image (=page image) of one 
page (or one band among a plurality of divided bands) is 
generated by an object draWer 303c on the basis of the draW 
object. Further, a video signal based on ON/OFF of a bit of 
the raster image is outputted (the output of the video signal 
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is referred to as “ship” hereinbeloW) to the printer engine 
unit 105 through an engine UP 309. The printer engine unit 
105 prints an image onto a print sheet (recording paper) 201 
on the basis of the video signal received from the CPO 301. 

[0064] According to a banding system such that a plurality 
of (for example, tWo) band rasters obtained by dividing a 
page into a band shape are prepared and a print is performed, 
the generation of the raster image and the shipping operation 
are simultaneously performed. That is, While one of the 
draWn band rasters is shipped, a draW object belonging to the 
other is draWn. 

[0065] Besides the generation of the draW object, the print 
data analyZer 303b also executes a process for detecting the 
start/end of a print job and generating/releasing a job table 
(Which Will be explained beloW) for managing each job 
under processing or a process for sending an instruction to 
the option controller 106 via the system bus for the purpose 
of sWitching the paper ejection ports, or the like. 

[0066] The control program 303 is constructed as a pro 
gram for realiZing the folloWing functions besides the above 
construction. 

[0067] That is, the control program 303 comprises a copy 
number (No discriminator 303d for discriminating Whether 
a plurality of copies have been designated in the print job or 
not, a page image reader/Writer 303f for, When a plurality of 
copies have been designated in the print job, compressing a 
page image generated by the object draWer 303c and, 
thereafter, performing a storage, reading, and decompres 
sion of the compressed page image into/from the hard disk 
310, and a mode sWitch for deciding a plural copy output 
mode on the basis of a discrimination result of the copy No. 
discriminator 303a' and the presence or absence of the paper 
ejection option unit. 

[0068] It is assumed that the information indicative of the 
presence or absence of the paper ejection option unit is 
obtained from the option controller 106. The mode sWitch 
303e determines the copy No. mode from the folloWing tWo 
plural copy output modes. 

[0069] (Mode: a) 
[0070] The second and subsequent copies are outputted by 
using the page image reader/Writer 303]”. 

[0071] (Mode: b) 
[0072] The sorter is used in common, the page image 
reader/Writer 303f is not used, but only the print data 
reader/Writer 303a, print data analyZer 303b, and object 
draWer 303c are used. 

[0073] When the second and subsequent copies in the 
plural copy print in the copy No. mode (a) are outputted, the 
page image reader/Writer 303f sequentially reads out and 
decompresses the page images stored in the hard disk 310 
and, thereafter, ships the decompressed page images to the 
engine UP 309. 

[0074] The ROM 302 is also used as a memory for storing 
font data comprising dot fonts or scalable fonts Which are 
used for a character output (font ROM 304). 

[0075] Subsequently, reference numeral 305 denotes a 
RAM Which functions as a main memory, a Work memory, 
or the like of the CPU 301. Amemory capacity of the RAM 
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305 can be expanded by an option RAM Which is connected 
to an expansion port (not shoWn). The RAM 305 is used as 
an object memory 305a for storing a draW object generated 
by the print data analyZer 303b, a Work memory 3056 Which 
is temporarily used by the control program 303, a band 
buffer 305c for storing raster images corresponding to tWo 
planes of band areas obtained by dividing one page into 
band-shaped regions, a page image memory 305d for tem 
porarily storing the page images read out by the page image 
reader/Writer 303f prior to sending them to the engine, and 
a job table 305b for sequentially managing the received print 
jobs. The RAM 305 is further used as a font cache memory 
(not shoWn) for caching the character patterns developed on 
the basis of the scalable data in the font memory 304, or the 
like. 

[0076] The job table 305b comprises: a job ID, the total 
number of copies, and the copy No. mode Which are 
sequentially allocated to each job; status information such as 
the number of outputted copies, the number of outputted 
pages (it is updated Whenever each copy is outputted), etc.; 
and the like. 

[0077] The Work memory 3056 is used When the page 
image reader/Writer 303f compresses the page image ren 
dered in the band buffer or reads out and decompresses the 
compressed page image from the hard disk 310, or is used 
for temporarily holding the layout information of each page, 
or the like. 

[0078] Although the embodiment has been constructed so 
as to print on the basis of the banding system, it is also, 
possible to construct the band buffer 305c as a page buffer 
Which can hold raster images of one page and perform a 
draWing/shipping process by a full-paint system. Further, the 
embodiment can be also constructed so that the banding 
system and the full paint system can be sWitched by an 
instruction from the operation panel, or the like or either one 
of them can be also ?xedly used. 

[0079] An electric poWer is also supplied from a poWer 
source unit (not shoWn) to the laser beam printer 102. 
Although the embodiment has been described on the 
assumption that the print data and the page images are stored 
in the hard disk 310, they can be also stored in a non-volatile 
memory such as a ?ash memory, the RAM 305, or a storing 
device With another construction. 

[0080] Although the embodiment has been described on 
the assumption that the apparatus constructing the invention 
is supplied as a program stored in the ROM, the invention 
is not limited to such an example but can be also constructed 
in a manner such that it is supplied by a medium such as 
?oppy disk, hard disk, or the like and loaded into the RAM 
or the like prior to execution and, thereafter, it is executed. 
The invention can be also embodied by installing the control 
program from a storage medium such as CD-ROM, CD-R, 
memory card, DVD, or the like through a drive (not shoWn) 
and controlling it. Claims of the invention incorporate those 
cases. 

[0081] Subsequently, a processing procedure for the plural 
copy print in the image processing apparatus With the above 
construction Will be described hereinbeloW With reference to 
block diagrams of FIGS. 4A and 4B, schematic diagrams of 
FIGS. 5A, 5B, 8, 10A, 10B and 10C, and ?oWcharts of 
FIGS. 6A, 6B and 7. 
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[0082] First, in FIGS. 4A and 4B, a How of data in the 
plural copy print (copy No. mode: a) Will be described. FIG. 
4A shows a state Where the ?rst copy is being processed. 
FIG. 4B shoWs a state Where the second and subsequent 
copies are being processed. The same component elements 
as those in FIG. 3 are designated by the same reference 
numerals. 

[0083] First, When the ?rst copy is outputted (FIG. 4A), 
While the print data is temporarily stored in the reception 
buffer 307 (arroW A), it is stored as it is into the hard disk 
on a unit basis of an amount of one job (arroW B). The data 
is read out to analyze the PDL in parallel With the above 
process (arroW C). 
[0084] Subsequently, the draW objects, Which are gener 
ated as a result of the sequential analysis of the print data, 
are stored in the object memory 305a (arroW C). After 
generating the data of one page, it is rendered in the band 
buffer 305c and the band images are generated (arroW D). 
The generated band images are sequentially compressed by 
a predetermined compression format such as PackBits or the 
like and the compressed images of one page are stored into 
the hard disk 310 (arroW At this time, each band image 
402 (shoWn by hatched regions) is stored into the hard disk 
While setting the images of one page to one ?le (1 ?le= 
shoWn by a broken line). Upon outputting the images of the 
second and subsequent copies, they are stored together With 
page IDs necessary to identify the respective page images. 
The page ID is set to a numerical value Which sequentially 
increases from the turn-on of a poWer source. The page IDs 
are managed so that the same 1D does not simultaneously 
exist (a construction of the page image Will be explained 
With reference to FIG. 9). 

[0085] Subsequently, after the band images of one page 
Were fully stored, the band images are sequentially read out 
(arroW F) and shipped to the engine I/F 309 (arroW G). That 
is, although not shoWn for simplicity of explanation, in case 
of the banding system, the output of the page images of one 
page is completed by repeating the data How of D to F the 
number of times corresponding to the number of bands. 
Although the explanation has been made With respect to the 
case Where the ship is started after completion of the storage 
of all of the page images of one page into the hard disk, it 
is also possible to construct the apparatus in a manner such 
that the storage into the hard disk and the ship (G) are 
simultaneously performed every band so long as such simul 
taneous operations can be executed in time corresponding to 
a processing speed of the engine. 

[0086] The output of the ?rst copy is completed by repeat 
ing the processes shoWn in FIG. 4A until the print job is 
?nished. 

[0087] Subsequently, When the second and subsequent 
copies are outputted (FIG. 4B), ?rst, the page images 402 
stored in the hard disk are sequentially decompressed and 
read out and stored into the page image memory 305d in 
order of pages (page ID order) (arroW H) and outputted to 
the engine I/F 309 (arroW I). By outputting the page images 
by using the band buffer 305c and another area (305a) as 
mentioned above, While the second and subsequent copies 
are being outputted, the page images of the subsequent print 
job can be precedingly generated (in the case Where the 
plural copy print has been also designated in the subsequent 
print job). 
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[0088] The shipping operation to the engine I/F 309 can be 
performed on a band unit basis or can be also started after 
all of the page images of one page Were read out and stored 
into the page image memory 305d as in the embodiment. 
HoWever, in case of performing the shipping operation on a 
band unit basis, the reading process from the hard disk 310 
and the decompressing process have to be executed at a 
speed that is suf?ciently higher than a paper conveying 
speed of the engine. In case of starting the ship after 
completion of the reading of the page images of one page, 
as a page image memory 305d, a capacity such that at least 
the page images of one page can be stored has to be 
prepared. 

[0089] By repeating the reading process shoWn in FIG. 4B 
a number of times equal to (the number of pages of one 
job)><(the designated number of copies —1), the plural copy 
print is completed. Since the output of the ?rst copy has been 
completed at the time the page images are generated, it is 
suf?cient that the number of repetitions is set to (the desig 
nated number of copies —1). 

[0090] FIGS. SA and 5B are schematic diagrams for 
explaining a paper ejecting order according to a difference of 
the plural copy print mode at the time When the sorter is 
attached. FIG. 5A shoWs the mode (b) (the mode using only 
the print data reader/Writer 303a, print data analyZer 303b, 
and object draWer 303c; the sorter being used in common). 
FIG. 5B shoWs the mode (a) (the mode using the page image 
reader/Writer 303]‘). 

[0091] An explanation Will be made on the assumption 
that the sorter in the embodiment has ?ve paper ejection bins 
(bin 1 to bin 5) and can sort up to ?ve copies at once. In the 
diagrams, the copy and each page are described as “copy 
page” and it is assumed that “2-3” denotes page 3 of the 
second copy. Further, an outputting order of the sheets is 
shoWn by arroWs (order of A, B, C, . . . , 

[0092] First, in the mode (b) shoWn in FIG. 5A, the copies 
of the designated number of copies of the same page are 
outputted at once. That is, after ?ve copies of the ?rst page 
Were outputted in order of 1-1, 2-1, 3-1, 4-1, and 5-1 (arroW 
A), the copies are subsequently outputted in order of the 
second page (arroW B), the third page, . . . . At this time, if 
the number of copies is equal to or less than 5, the analysis 
of the PDL data and the generation of the draW objects are 
executed only once. In case of outputting every ?ve copies, 
the same draW object is rendered and shipped ?ve times, 
thereby realiZing the invention (namely, those processes are 
similar to those of the conventional page copy and the 
highest throughput of the printer engine can be maintained). 

[0093] The distribution to each face-doWn paper ejection 
port (sWitching of the paper ejection ports) is performed by 
driving the bin ?appers 281 to 286 at predetermined timings 
every page in accordance With an instruction from the option 
controller 106. In case of outputting ?ve or more copies in 
the mode (b) (conventional example), the analysis of the 
PDL is executed again every sixth copy and eleventh copy. 

[0094] In the mode (a) shoWn in FIG. 5B, after the ?rst 
copy of all pages is outputted in order of 1-1, 1-2, . . . , 1-n 

(arroW A), the copies are subsequently outputted in order of 
the second copy (arroW B), the third copy, . . . . At this time, 
although the ?rst copy is outputted While analyZing the PDL 
data and storing/reading out the page images into/from the 
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hard disk (FIG. 4A), With respect to the second and subse 
quent copies, since the stored page images are merely read 
out, it is suf?cient to analyze the PDL data once irrespective 
of the number of copies. 

[0095] Subsequently, a processing procedure for the plural 
copy print Will noW be described hereinbeloW With reference 
to ?oWcharts of FIGS. 6A and 6B. 

[0096] In the embodiment, it is assumed that the plural 
copy print is instructed by a copy No. command in the print 
data, and the designation of the copy No. command issued 
prior to a paper ejection command of the ?rst sheet is 
validated. This is because When the paper ejection command 
of each page is received/processed (When the page image is 
generated), the image processing apparatus in the embodi 
ment has to decide Whether the page image is held in the 
hard disk or not. 

[0097] In the ?oWcharts of FIGS. 6A and 6B, for sim 
plicity of explanation, an error process Which is eXecuted in 
the case Where there is the copy No. command after the 
paper ejection command of the ?rst page or the like is 
omitted and an explanation Will be made. It is also possible 
to construct the apparatus so that the number of copies can 
be designated from the operation panel or the like and the 
copies are outputted by a command other than the copy No. 
command. 

[0098] In the ?oWchart, according to the control program 
303, the print data sent from the host computer 101 through 
the predetermined interface 308 is ?rst stored in the recep 
tion buffer 307 in step S601. Subsequently, Whether the 
unprocessed print data eXists in the reception buffer 307 or 
not is discriminated (step S602). If NO, the processing 
routine is ?nished. 

[0099] When the unprocessed print data eXists, the print 
data is analyZed in step S603 and subsequent steps. 

[0100] First, in step S603, the print data temporarily stored 
in the reception buffer 307 is stored in the hard disk 310 and, 
at the same time, the print data analyZer 303b reads out the 
print data in order to analyZe it. 

[0101] In step S604 and subsequent steps, the unprocessed 
print data (a group of print commands of the PDL format) is 
sequentially analyZed. First, Whether the print data is a head 
of the print job or not is discriminated (step S604). That is, 
Whether the received print data is the job start command or 
not is discriminated. If YES, a job table is neWly got (step 
S622). The number of processed pages is initialiZed to 0 
(step S623). The processing routine is returned to step S601 
in order to analyZe the subsequent print data. The number of 
processed pages is referred to When the second and subse 
quent copies are outputted in the mode (a) (FIG. 7). 

[0102] A job ID by Which the print job can be uncondi 
tionally identi?ed is given as a parameter of the job start 
command and stored in the job table and the hard disk 
together With the page image. When the second and subse 
quent copies in the plural copy No. mode (a) are processed, 
the page images are searched by the job ID. (The page 
images Which are stored in the hard disk, and a data 
con?guration of the page information Will be described 
beloW With reference to FIGS. 8 and 9.) 

[0103] If it is determined in step S604 that the received 
print data is not the job start command, Whether the print 
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data is the copy No. command or not is discriminated (step 
S605). If it is decided that the print data is the copy No. 
command, the designated number of copies is stored as the 
total number of copies into the job table 305b. 

[0104] If it is determined in step S605 that the print data 
is the copy No. command, the number of copies is held in the 
job table and the copy No. mode is decided (step S624). That 
is, if the sorter is not attached or the number of copies is 
larger than a reference value 5, the copy No. mode is set to 
(a), otherWise, the copy No. mode is set to (The copy 
No. mode is also held in the job table). 

[0105] The number of paper ejection bins Which the 
printer engine unit 105 has can be also used as a reference 
value. It is more suitable if outputs of the paper ejection 
empty detecting sensors and paper ejection stack amount 
detecting sensors are analyZed, the valid paper ejection bins 
Which can be used are discriminated, and the number of 
valid paper ejection bins is used as a reference value. 

[0106] By setting the copy No. mode (b) as an initial value 
at the time of getting the job table (step S622), the copy No. 
mode is all handled as (b) in case of the print job Which is 
not accompanied With the copy No. command or the case 
Where 1 is designated as the number of copies. 

[0107] If it is determined in step S605 that the print data 
is not the copy No. command, Whether it is a paper ejection 
command (form feed code) or not is subsequently discrimi 
nated (step S606). If NO, it is regarded that the print data is 
another print command and the analysis is continued in step 
S607 and subsequent steps. In the embodiment, the case of 
a character print command has been described as an eXample 
of a draW command and the description of the other com 
mands is omitted in mass (those page analyZing procedures 
can be similar to the eXisting analyZing procedure of the 
page description language). 

[0108] If the print command is not the paper ejection 
command, ?rst, Whether the print command is the character 
print command or not is discriminated in step S607. If NO, 
Whether the print command is a job end command or not is 
discriminated in step S613. If it is not the job end command, 
the print command is regarded as another print command for 
?gure draWing or the like, and a suitable object is generated, 
and if it is a print position shift command or the like, 
predetermined draW information is updated (step S614). 

[0109] If it is the job end command, Whether the copy No. 
mode has been set to (a) or not is discriminated in step S615. 
If NO, a process for releasing the job table is performed (step 
S617). The processing routine is returned to step S601 in 
order to process the subsequent print job. If the copy No. 
mode is set to (a) in step S615, a copy end ?ag (Which Will 
be eXplained beloW) is Written as page information into the 
hard disk and, thereafter, step S616 folloWs in order to 
output the remaining copies of the second and subsequent 
copies. (A process in step S616 Will be described in detail 
beloW With reference to FIG. 7). In a general system Which 
can perform multitask processes, it is also possible to 
construct the system in such a manner that the outputting 
process of the second and subsequent copies and the ana 
lyZing process of the foregoing print data (of the neXt job) 
can be performed in parallel. 

[0110] If the print data is the character print command in 
step S607, Whether the same character pattern has been 












