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A printer is interrogated With regard to a plurality of pro 
cessing functions thereof and, in response to the interroga 
tion, response information is sent from the printer. An image 
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ecution application (CPA) ?led under 37 and, on the basis of the analytical results and the response 
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number of color elements and number of palettes of the 
(21) Appl- N05 08/825,598 image object are capable of being supported by the printer. 

. If the are ca able of bein su orted, control information 
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(30) Foreign Application Priority Data object. If the number of color elements and number of 
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Apr. 8, 1996 (JP) ........................................... .. 8-085532 control information for output to the printer is created from 

the original image object upon taking into consideration the 
Publication Classi?cation functions possessed by the printer. 

(51) Int. Cl.7 ......................... .. G06K 15/02; H04N 1/50; 

5020 ~ WIDTH N 502 

5021 ~ HEIGHT 

5022 ~ COLOR ARRAY A 

5023 ~ COLOR DEPTH A 5024 ~ DATA SIZE 1 

PALETTE A 
5025 500 

5 
HOST/PRINTER _@ 
CONTROL PROGRAM 

505 @ 
( 

N511 

N 5 1 0 

M ANALYSIS OF DATA 1‘ ‘J 44 

NUMBER OF ANALYEEEU‘ALETTE 51o 5" n I 

H | STOGRAM 

513 
CREATION OF DATA g 
—> 

514 V / CREATiON 0F PALETTE i 
j 



Patent Application Publication Oct. 11, 2001 Sheet 1 0f 14 US 2001/0028464 A1 

r’1000 

__/1505 



Patent Application Publication Oct. 11, 2001 Sheet 2 0f 14 US 2001/0028464 A1 

3000 
5 

HOST COMPUTER 

4? [2200 ~2000 
1 l P COMP 9 

CPU ‘ P 5 3 

2 4 7 K86 ‘ 7 KB 

RAM P > 6 10 

f 3 l > CRTC 4 P CRT 

FONT 7 
ROM _\ EXTERNAL 

PROGRAM 301 H DKC<HD> ‘ ' MEMORY 

ROM “2302 8 } 
DATA -\ P V PRTC 11 

ROM 303% ‘ 

~21 I15OO 
PRINTER 

15 I M1000 

7R‘ 7 I-IsTC 17 
12 / 5 

I8 
CPU 4 P 4 V PRINTING ‘ V PRINTING 

19 / INTERFACE SECTION 

RAM P A 16 V cg/NLFEKCL #1501 

/13 I 20 EXTERNAL 
N 4 4 7 

F0 T A , V DKC(HD) MEMORY 

ROM \_\ 23 

PROGRAM 1301 3 
ROM ‘-\ 4 P COMP I4 

DATA i302 24 
ROM ‘303 C P RsTR 



Patent Application Publication 

F|G.3 
5020 N WIDTH 

5021 #4 HEIGHT 

5022 N COLOR ARRAY A 

5023 Iv COLOR DEPTH A 

5024 M 

50 

DATA SIZE 1 
PALETTE A 

Oct. 11, 2001 Sheet 3 0f 14 

~ 502 

500 

US 2001/0028464 A1 

$ 
HOST/ PR I NTER 
CONTROL PROGRAM 

~ 51 0 

M ANALYSIS OF DATA l 

HISTOGRAM 

V M 51 1 

/// ANALYSIS OF PALETTE 
—-- NUMBER OF 

ELEMENTS 

510 N I 

HISTOGRAM 

/ 51 3 
CREATION OF DATA 

CREATIONH-EJE 
514 

@5 

@Bé 



Patent Application Publication Oct. 11, 2001 Sheet 4 0f 14 US 2001/0028464 Al 

F | G .4 f 503 
@QREOUEST FOR IMAGE PROCESSING DATA 1 

(2} 

I COLOR ARRAY I 
NUMERICAL VALUE SPEED 

o F 
A F 
El 8 

I COLOR DEPTH I 
NUMERICAL VALUE SPEED 

o F 
A. F 
m s 

INUMBER 0F PALETTESI 
NUMERICAL VALUE SPEED 

o F 
A F 
E] S 

(D 5 504 
V 

WIDTH v 
HEIGHT ~ 506 

COLOR ARRAY B 
COLOR DEPTH B 
DATA SIZE 2 , 

PALETTE B / 

VIIIIIIII. 
’//////////////////% 



Patent Application Publication Oct. 11, 2001 Sheet 5 0f 14 US 2001/0028464 A1 

65w “3,; #25232 NN@\ 8:5: to 5252 

000 / 

m=j<> .2252; 
£6.60 mo mmmszz 

no. 
5m \ £38 “a 5252 385; a 52 “a wars: 

0% :5 \ 

0.0 

< Emma x200 

w B H_ 4 m 0 SEW M3; 35%: 
M m5 

Ill .0. m U l < H. 0 E5 M3,; #2552 % _ Irma 560 

N5 
w 5 HM 4 

l 0 5w 

5% m3; £25.52 
“ _ 5% x38 _ .00 

1 gm 

QUE 



Patent Application Publication Oct. 11, 2001 Sheet 6 0f 14 US 2001/0028464 A1 

00o \ m 5.5:: m :Ema $0.60 Ea _ m: 

com 

a 

gm \ 
_ 

2.2082: k 2 

25:65 .6528 oz _ E _ EDmo: 

@ 





Patent Application Publication Oct. 11, 2001 Sheet 8 0f 14 US 2001/0028464 A1 

N2. 

an. 
\ m Emil m :Ema v6.60 Em: m: Eb E 

mom \\ 

_ 

21.1 
mwwi 

a N? q 

@2550 wtmdi 2on5 mozmazmmwa z_ <53 was): $236 

wmtmlzm n5 mmmszz 238 to $6532 

QUE 

W 00m 

@ 



Patent Application Publication Oct. 11, 2001 Sheet 9 0f 14 US 2001/0028464 A1 

@{ED FIG.9 
OBTAIN DATA NECESSARY FOR IMAGE PROCESSING ~81 

L S2 
< wHAT IS TYPE OF ORIGINAL IMAGE ? 8-8” PALETTE 

v 24-BIT IMAGE 

(GENERATE HISTOGRAM 0F IMAGE DATA) ~ $3 

I 
OBTAIN NUMBER OF COLOR ELEMENTS 0F IMAGE DATA” S4 

NUMBER OF PALETTES SUPPORTED BY PRINTER 

"YES 86 
DO IMAGE DATA BECOME SMALLER YES 
WHEN NUMBER N OF COLOR IMAGES 
IS EXPRESSED BY PALETTE 7 

I S5 

IS NUMBER N OF COLOR ELEMENTS LESS THAN} 
'2 

NO S7 

DOES SPEED BECOME LESS YES 
THAN THAT 0F BIT IMAGE WHEN 
EXPRESSION IS BY PALETTE '2 315 

J NO 5 
POSSIBLE TO REDUCE S8 FIND NUMBER OF 

PALETTES CAPABLE OF 
SUPPORTING NUMBER N 
OF COLOR ELEMENTS 

NUMBER OF BITS BASED 
UPON CHARACTERISTIC 
OF HISTOGRAM ? 

YES f 89 JUDGE I II 

OBTAIN NUMBER OF N0 51 6 CREATE PALETTES 
BITS SUPPORTABLE CHARACTER‘SHC FROM COLOR ELEMENTS 
BY PRINTER 0F HISTOGRAM? ‘ ‘ 

I YES EXECUTE CHANGE PALETTE 
CHANGE BIT ORDINARY IMAGE DATA IN 

IT’P‘EIDETIGIIOITS” I PROCESSING 
NUMBER OF BITS EXECUTE 5 NUMBER OF PALETTES 

PROCESSING / 
II To REDUCE SI 4 SI 7 II’ 

COLLECT CONTROL NUMBER COLLECT CONTROL 
INFORMATION 0F COLORS ~31 3 SI 8 ~ INFORMATION 
DELIVERED DELIVERED T0 
T0 PRINTER SJ SI I PRINTER 

I II I 
I 

END 



Patent Application Publication Oct. 11, 2001 Sheet 10 0f 14 US 2001/0028464 A1 

(3D F|G.1O 
(CREATE HIsTOGRAM 0F IMAGE DATA) ~32‘ 

T 
OBTAIN NUMBER N OF COLOR ELEMENTS ~S22 
OF IMAGE DATA 

i 
(CREATE HIsTOGRAM OF PALETTE) 323 

i 
OBTAIN NUMBER P 0F PALETTES ~ 324 

i 
FIND NUMBER OF PALETTES CAPABLE OF ~S25 
SUPPORTING NUMBER N OF COLOR ELEMENTS 

i S26 
N0 Is NUMBER P 0F PALETTES LEss THAN NUMBER 

OF PALETTEs SUPPORTED BY PRINTER ? 

s27 "YES ————-T 
337 COMPARE SIZE OF OF ~s31 

‘ 5 NUMBER N 0F COLOR OUTPUT PALETTES 
FIND NUMBER ELEMENTS AND sIzE 

gUPPORTABLE 0F PALETTE A S28 N0 DROP ‘N SPEED S32 

BY NUMBER P COMPARE NUMéR P wHEN SIZE OF PALETTE 
IS CHANGED ? 

0F PALfTTES OF PALETTEs PER 
SE AND sIzE OF CHECK TO SEE IF 

CHANGE 5" PALETTE CHANGE OF PALETTE 
'MAGE DATA ‘N SIZE IS POSSIBLE ? 
DEPENDENCE I 
UPON NUMBER ARE DATA 
OF PALETTES REDUNDANT? DELETE UNNECESSARY 

I 338 834 ,v PALETTEs/GENERATE 

DELETE N339 ‘ NECESSARY PALETTES 
UNNECEssARY T 
PALETTES CHANGE PALETTE 

s35~ IMAGE DATA IN 
V I340 EXECUTE DEPENDENCE UPON 

COLLECT IIENAEY ,, 330 NUMBER OF* PALETTES 
CONTROL IMAGE COLLECT CONTROL 
INFORMATION PROCEssING S36” INFORMATION 
DELWERED DELIVERED T0 
T0 PRINTER PR‘NTER 

l I _ 
I 

END 



Patent Application Publication Oct. 11, 2001 Sheet 11 0f 14 US 2001/0028464 A1 



Patent Application Publication Oct. 11, 2001 Sheet 12 0f 14 US 2001/0028464 A1 

E052 Ezmm EEK/.3 x052 
\ \ 53mm 20m 3: B: W W 

mot N2; 

x062 E25 woz<>m>zou E052 \ \ 

mo: we: <0 3n__>_ 
0E: EZEQ w > “ oz?moomm 9m: 3: 5N F 

wot \ mot \ 

MQEEFZ loo: 



Patent Application Publication Oct. 11, 2001 Sheet 13 0f 14 US 2001/0028464 A1 

F|G.13 

3000 

i 0 <0 
[/55 Hi \|9 



Patent Application Publication Oct. 11, 2001 Sheet 14 0f 14 US 2001/0028464 A1 

FD 
/ 

N199 

DIRECTORY INFORMATION 

(PRINTER DRIVER TABLE) T 998 

PRINTER NAME PRINTER DRIVER 

xxx #1 
><><0 #2 
><®>< #3 

997 

#1 PRINTER DRIVER $1 

#2 PRINTER DRIVER $ 2 

#3 PRINTER DRIVER $ 3 

996 
$1 PRINTER CONFIGURATION INFORMATION 1 

$ 2 PRINTER CONFIGURATION INFORMATION 2 



US 2001/0028464 A1 

OUTPUT CONTROL METHOD AND APPARATUS, 
AND OUTPUT SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to an output control method 
and apparatus and to a control system for creating data 
output to a peripheral device such as a printer, and then 
outputting the data to the peripheral device. 

[0002] In a printing system having a host computer and a 
printer connected to the host computer via an interface (eg 
a Centronics interface), the printer analyZes print informa 
tion that enters from the host computer and creates bitmap 
data as output data output to a printer engine. The printer 
modulates a laser beam, for example, on the basis of the 
bitmap data thus created and scans the laser beam across a 
photosensitive drum to expose the drum and record an 
image. 
[0003] In a case Where the host computer has a printer 
emulation function, the printer is so adapted that it can 
process a plurality of print control languages. In accordance 
With an application program run by the user, printing pro 
cessing can be executed While the printer is sWitched 
betWeen the emulation mode and an ordinary mode. In this 
case, the printer is provided With a sWitch for changing over 
the printer control language and With a card slot used to 
instruct the changeover. 

[0004] In a case Where the image processing means in this 
conventional printer is ?xed, the image data output to the 
printer are transmitted upon being converted to a format 
suited to the ?xed processing means. Further, in a case Where 
the printer has a plurality of image processing means, the 
image data are changed to data having a data format con 
forming to one of these image processing means before 
being transferred from the host computer. 

[0005] Consequently, the folloWing problems are encoun 
tered With the conventional printing system described above: 

[0006] (1) Since the data sent to the printer have a single 
data format, the original image data, even if it is highly 
ef?cient in terms of content, cannot be transmitted to the 
printer as is. 

[0007] (2) Since the data sent to the printer have a single 
data format, the data are sent to the printer as is even When 
the data are inef?cient in terms of content (i.e. even When the 
data has a high degree of redundancy). 

[0008] (3) Since the format of the data sent to the printer 
is ?xed, the format of the data transferred cannot be changed 
in conformity With the content of the image data output to 
the printer. 

[0009] (4) Since the data necessary to select the format of 
the data sent to the printer are ?xed, control conforming to 
the functions possessed by the printer cannot be carried out. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, an object of the present invention is to 
provide an output control method and apparatus as Well as 
an output system in Which, When image data sent to an 
output unit or output device are highly ef?cient, the image 
data are sent to the output unit or output device as is, 
Whereas image data that are inefficient are sent upon ?rst 
being converted. 
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[0011] Another object of the present invention is to pro 
vide an output control method and apparatus as Well as an 
output system in Which transferred content can be con 
structed in conformity With the content of image data and 
selection of a data format can be performed automatically. 

[0012] A further object of the present invention is to 
provide an output control method and apparatus as Well as 
an output system in Which data necessary for selecting data 
format are obtained from an output unit or output device, 
Whereby control in conformity With the output unit or output 
device can be carried out. 

[0013] Other features and advantages of the present inven 
tion Will be apparent from the folloWing description taken in 
conjunction With the accompanying draWings, in Which like 
reference characters designate the same or similar parts 
throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and, together With the 
descriptions, serve to explain the principle of the invention. 

[0015] FIG. 1 is a structural sectional vieW shoWing the 
structure of a laser printer illustrating an example of an 
output apparatus embodying the present invention; 

[0016] FIG. 2 is a block diagram shoWing the construction 
of a host computer and of a printer control unit in a printing 
system according to this embodiment; 

[0017] FIGS. 3 and 4 are conceptual vieWs shoWing the 
general principles of processing in the printing system of 
this embodiment; 

[0018] FIGS. 5 and 6 are conceptual vieWs shoWing the 
general principles of 24-bit bit-image processing in the 
printing system of this embodiment; 

[0019] FIGS. 7 and 8 are conceptual vieWs shoWing the 
general principles of 8-bit palette-image processing in the 
printing system of this embodiment; 

[0020] FIG. 9 is a ?oWchart focusing mainly on a proce 
dure for processing 24-bit image data in a printer control 
system according to this embodiment; 

[0021] FIG. 10 is a ?oWchart focusing mainly on an 
example of a procedure for processing 8-bit palette data in 
a printer control system according to this embodiment; 

[0022] FIG. 11 is an external perspective vieW shoWing 
the construction of a recording unit in an inkjet printer 
exemplifying an output apparatus according to this embodi 
ment; 

[0023] FIG. 12 is a block diagram shoWing the construc 
tion of an inkjet printer according to this embodiment; 

[0024] FIG. 13 is a diagram shoWing the manner in Which 
a control program according to this embodiment is doWn 
loaded to a host computer; and 

[0025] FIG. 14 is a diagram shoWing a memory map of a 
storage medium in the printer control system of this embodi 
ment. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] A preferred embodiment of the present invention 
Will be described in detail With reference to the accompa 
nying drawings. Before discussing the construction of this 
embodiment, hoWever, the construction of a laser printer 
Well suited for applying the embodiment Will be described 
With reference to FIGS. 1 through 4. It goes Without saying 
that the printer to Which this embodiment is applied is not 
limited to a laser printer or inkjet printer (described later); 
other types of printer may be employed as Well. 

[0027] FIG. 1 is a sectional vieW shoWing the structure of 
a laser printer illustrating a speci?c example of an output 
apparatus embodying the present invention. 

[0028] ShoWn in FIG. 1 is a laser printer 1500 the inputs 
to Which are print information (character codes, etc.), form 
information or macro instructions supplied by an externally 
connected host computer. The laser printer 1500 stores this 
information and, in accordance thereWith, produces a cor 
responding character pattern or form pattern and forms the 
image on recording paper serving as a recording medium. A 
control panel 1501 includes sWitches manipulated by an 
operator and LED indicators or the like. A printer control 
unit 1000 performs overall control of the laser printer 1500 
and analyZes character information and the like supplied by 
the host computer. The printer control unit 1000 mainly 
converts character information to a video signal of the 
corresponding character pattern and outputs the video signal 
to a laser driver 1502. The laser driver 1502 is a circuit for 
driving a semiconductor laser 1503. In conformity With a 
video signal applied thereto, the laser driver 1502 sWitches 
on and off a laser beam 1504 emitted from the semiconduc 
tor laser 1503. The laser beam 1504 is de?ected back and 
forth by a rotating polygonal mirror 1505 so as to be scanned 
across an electrostatic drum 1506 to expose the surface 
thereof. As a result, an electrostatic latent image of a 
character pattern is formed on the electrostatic drum 1506. 
The latent image is developed by a development unit 1507 
surrounding the electrostatic drum 1506, after Which the 
image is transferred to the recording paper. Cut sheets of 
paper are used as the recording paper and are stored in a 
paper cassette 1508 loaded in the laser printer 1500. The cut 
sheets are introduced into the apparatus and supplied to the 
electrostatic drum 1506 by a feed roller 1509 and convey 
ance rollers 1509, 1510. Further, the laser printer 1500 has 
one or more card slots (not shoWn) that alloW a card for 
optional fonts supplementing internal fonts or a control card 
(emulation card) for a different language system to be 
connected to the printer. 

[0029] FIG. 2 is a block diagram shoWing the con?gura 
tion of a printing system Which includes the printer 1500 of 
this embodiment and a host computer 300. FIG. 2 illustrates 
primarily the construction of the printer control unit 1000 of 
printer 1500 and the construction of the host computer 300. 
So long as the functions of this embodiment can be 
executed, the present invention is applicable even if the 
arrangement is that of a stand-alone apparatus, a system 
comprising a plurality of apparatus, as in this embodiment, 
or a system in Which processing is executed among a 
plurality of apparatus interconnected via a netWork such as 
a L 

[0030] As shoWn in FIG. 2, the host computer 3000 has a 
CPU 1 Which, on the basis of a document processing 
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program or the like that has been stored in a program ROM 
302 of a ROM 3, executes document processing such as the 
creation and editing of document data consisting of a 
mixture of graphics, images, characters and tables (inclusive 
of table calculations). The CPU 1 implements overall control 
of devices connected to a system bus 4. A control program 
illustrated by a ?oWchart (FIGS. 9, 10), described later, and 
executed by the CPU 1 also is stored in the program ROM 
302 of the ROM 3. Font data for generating character 
patterns by Which edited and created document data are 
displayed on a CRT 10 at the time of the document pro 
cessing mentioned above are stored in a font ROM 301 of 
the ROM 3. Various data (directory information, printer 
driver tables, for example) used When executing document 
processing and display processing, etc., are stored in a data 
ROM 303 of the ROM 3. A RAM 2 functions as the main 
memory and Working area of the CPU 1. The control 
program executed by the CPU 1 may be stored in an external 
memory 11 such as a ?oppy disk or CD-ROM and then 
executed by the CPU 1 after being doWnloaded to the RAM 
2 under the control of a disk controller (DKC) 7. 

[0031] Akeyboard controller (KBC) 5 controls key entry 
and data entry from a keyboard 9 and a point device (mouse, 
etc.), not shoWn. A CRT controller 6 controls the display 
presented on the CRT display (CRT) 10. The disk controller 
(DKC) 7 controls the accessing of the external memory 11, 
such as a hard disk (HD), ?oppy disk (DK) or CD-ROM, for 
storing a booting program, various applications, f ont data 
user f iles and edited ?les. Aprinter controller (PRTC) 8 is 
connected to the printer 1500 via a prescribed bidirectional 
interface 21 and executes processing for controlling com 
munication With the printer 1500. 

[0032] The CPU 1 executes processing for rasteriZing 
outline fonts to a display RAM (VRAM) that has been 
established in, say, the RAM 2, thus making possible WYSI 
WYG (What You See Is What You Get) on the CRT 10. 
Further, the CPU 1 opens various registered WindoWs and 
executes various data processing based upon commands 
specif ied by a mouse cursor or the like on the CRT 10. 

[0033] Next, the construction of the printer control unit 
1000 of printer 1500 Will be described. 

[0034] The printer 1500 includes a printer CPU 12 Which, 
on the basis of a control program that has been stored in a 
program ROM 1301 of a ROM 13 or a control program 
stored in an external memory 14 and doWnloaded to a RAM 
19, controls overall access to various devices connected to 
a system bus 15 and outputs an image signal as output 
information to a printing section (printer engine) 17 con 
nected via a printing section interface (I/F) 16. Font data and 
the like used When output information delivered to the 
printer engine 17 is generated have been stored in the font 
ROM 1301 of the ROM 13. In case of a printer to Which the 
external memory 14 such as a hard disk has not been 
connected, information utiliZed by the host computer 3000 
is stored in a data ROM 1303 of the ROM 13. 

[0035] A control program similar to that stored in the 
ROM 3 may be stored in the ROM 13, as in the manner of 
a control program illustrated by a ?oWchart described beloW. 
In such case the control program is transferred to the host 
computer 3000 When necessary. Further, the CPU 12 makes 
possible communication With the host computer 3000 via an 
input unit (HSTC) 18 and is designed so as to be capable of 
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sending information from the printer 1500 to the host 
computer 3000. ARAM 19 functions as a main memory and 
Working memory of the CPU 12 and is so designed that its 
memory capacity can be extended by an optional RAM 
connected to an extension port, not shoWn. The RAM 19 is 
used as an area in Which output information is developed, an 
area in Which environment data are stored and as an 

NVRAM. As in the case of the host computer 3000, the 
control program executed by the CPU 12 may be executed 
upon doWnloading it to the RAM 19 from the external 
memory 14. 

[0036] The external memory 14, such as a hard disk, 
CD-ROM or IC card, has its access controlled by a disk 
controller (DKC) 20. The external memory 14, Which is 
connected as an option, stores font data, an emulation 
program and form data, etc. The control panel 1501 includes 
sWitches, Which are manipulated by the operator, and LED 
indicators, etc. 

[0037] The external memory 14 is not limited to a single 
memory; more than one may be provided. It can be so 
arranged that a plurality of optional font cards, Which 
supplement internal fonts stored in the font ROM 1301, and 
a plurality of external memories storing programs for inter 
preting printer control languages of different language sys 
tems can be connected. Furthermore, the external memory 
may have an NVRAM (not shoWn) for storing printer mode 
setting information entered from the control panel 1501. A 
compression/decompression controller (COMP) 23 com 
presses and decompresses data at high speed. The method of 
data compression supported and the processing speed differ 
depending upon the controller 23. A rasteriZation controller 
(RSTR) 24 rasteriZes (converts to a bitmap) printing image 
data at high speed. The format of the rasteriZed data and the 
processing speed differ depending upon the type of the 
controller 24. 

[0038] In the printer control system of this embodiment 
constructed as set forth above, an image object 502 (see 
FIG. 3) for Which there is a print request from an application 
program is delivered from the application program to the 
printer control program executed by the host computer 3000. 
As a result, the printer control program converts the expres 
sion of the image-object control information to control 
information for controlling the printer 1500. In this case, if 
the control information of the image object 502 and the 
control information of the printer 1500 are identical, no 
particular problems arise. In this embodiment, it is assumed 
that a plurality of control procedures (eg COMP 23, RSTR 
24, etc., of FIG. 2) possessed by the printer 1500 can be 
selected When the image control information for the printer 
1500 is constructed. There is no problem in a case Where the 
expression of the image-object control information is suited 
to image data output to the printer 1500. HoWever, ina case 
Where the expression of this control information is not suited 
to the printer 1500, information Which is unnecessary from 
the vieWpoint of printing quality or printing speed is trans 
ferred to the printer 1500. In other Words, in such case the 
transfer processing Will include some unnecessary process 
mg. 

[0039] Further, there is no problem in a case Where selec 
tion of a plurality of control means is not affected by 
conditions. HoWever, When the printer 1500 is provided With 
the COMP 23 or RSTR 24 to improve capability for speci?c 
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control, cases arise in Which the capability of the printer 
1500 Which responds to certain control means Will be 
different from that usually assumed. Further, in a case of a 
con?guration that differs for each printer or in case of a 
COMP 23 or RSTR 24 having different capabilities, the 
structure of the control information output to each printer 
becomes complicated and cases arise in Which the capability 
of the printer 1500 Which responds to the control informa 
tion is not uniform. 

[0040] Accordingly, When control information output to 
the printer 1500 is constructed in the host computer 3000, 
the printer control program may use the processing infor 
mation so long as this information is in the RAM 2 or ROM 
3 and external memory 11, etc. In this embodiment, hoW 
ever, processing is executed to request the printer 1500 for 
the processing information via the bidirectional interface 21, 
receive the response information and then construct the 
control information. In other Words, the printer 1500 is 
requested via the PRTC 8 to transfer the control information 
group necessary for image object processing. As a result, the 
printer 1500 processes the con?guration of the printer 1500 
as Well as information obtained from the ROM 13 or 
external memory 14 and RAM 19, etc., and transfers the 
control information group for processing to the host com 
puter 3000 via the HSTC 18. The control information group 
for processing thus transferred includes features and capa 
bilities attendant upon each result of selection, or the selec 
tion conditions, necessary for selecting the control means in 
the host computer 3000 Even if all of the control information 
group for processing is not used, it is possible to check the 
nature of the image object, extract the processing control 
information necessitated by the nature of the image object 
and use this in constructing the control information of the 
printer 1500. The timing at Which this processing informa 
tion is sent and received does not particularly matter. 

[0041] Processing executed in the printing system of this 
embodiment Will noW be described With reference to FIGS. 
3 through 8. 

[0042] An image object (source image) 502 for Which 
there is a print request is delivered from an application 
program to a printer control program 500 of the host 
computer 3000. As a result, the printer control program 500 
converts the expression of the control information of image 
object 502 to control information for controlling the printer 
1500 and makes a transition to a stage 505. More speci? 
cally, the printer control program 500 starts processing to 
express the control information of the image object 502 as 
control information 506 (FIG. 4) of the printer 1500. It is 
assumed here that the printer 1500 is such that a plurality of 
control means can be selected, as mentioned above. 

[0043] When the control information for the printer 1500 
is constructed, the printer control program 500 executes 
processing for sending and receiving processing information 
to and from the printer 1500 via the interface 21. That is, a 
request 503 (FIG. 4) for image data processing is transmit 
ted to the printer 1500. The request is for transfer of a control 
information group 504 necessary for processing of the image 
object 502. As a result, the printer 1500 responds to the 
request 503 by transferring the processing control informa 
tion group (FIG. 4) to the host computer 3000. The pro 
cessing control information group 504 includes capabilities, 
such as the color array, color depth and number of palettes 
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necessary for selection of control means, as Well as selection 
conditions that indicate Which of these capabilities is to be 
selected. 

[0044] On the basis of the control information group 504, 
the host computer 3000 makes a transition to stage 505, With 
the expression of the control information of the image object 
502 being converted to that of the control information of 
printer 1500. First, the host computer 3000 analyZes the 
image object 502 for Which the print request Was issued. The 
image object 502 includes such information as image Width 
5020, height 5021, array of colors 5022, color depth 5023, 
data siZe 5024 and palette 5025 used. The host computer 
3000 examines the image object 502 and creates a histogram 
(color value vs. number of elements, etc.) 510 thereof. 
Further, the host computer 3000 examines the palette data 
5025 and creates a histogram (color value vs. number of 
elements, ID vs. number of elements, etc.), as indicated at 
511. The host computer 3000 combines the results of ana 
lyZing the image object 502 and the processing information 
acquired from the printer 1500 and selects control means for 
developing the image in the printer 1500. 

[0045] If control means agreeing With or suited to the 
content of the image object 502 for Which printing has been 
requested exist in the printer 1500 and these control means 
of the printer 1500 can be selected, i.e., if processing 
conforming to the color array, color depth and palette 
associated With the image object 502 for Which printing has 
been requested is possible, the content of the image object 
502 does not exhibit redundancy, the color array, color depth 
and palette are supported by the printer 1500 and there is no 
problem in terms of processing speed, then the image object 
502 may be transferred to the printer 1500 as is. 

[0046] HoWever, if there is problem With any of these 
conditions, then control means having a format that matches 
the content of the image object 502 in the printer 1500 is not 
selected; other control means is selected instead. For 
example, even if the depth of the data of image object 502 
is too great in comparison With the content of these image 
data, eg even if it is clear that the numbers of elements in 
the histograms 510, 511 are very small, there are cases Where 
the image object 502 uses control information of a format 
capable of expressing a larger number of elements. If the 
printer 1500 supports the format of this number of elements 
and there is no problem in terms of processing speed in this 
case, the host computer 3000 creates image data having a 
data format in Which the number of elements is reduced and 
changes other control information such as image Width and 
height correspondingly, thereby constructing control infor 
mation 506 transmitted to the printer 1500. 

[0047] In a case Where the number of palettes of the image 
object 502 is excessive, i.e. if, in vieW of the histogram 511, 
the initial several palettes include different color values but 
the color values included in latter palettes are all the same, 
or if palettes include different color values but only several 
palettes are used by the image object 502, then the number 
of palettes and image data of a format in Which the most 
redundancy can be excluded Within the limits supportable by 
the printer 1500 are created, and other control information 
such as color arrays and depths is changed accordingly, 
thereby constructing the control information 506 transmitted 
to the printer 1500. Thus, in a case Where, say, the number 
of palettes is excessive, neW palettes are created, other 
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control information is changed accordingly and the control 
information 506 thus constructed is transmitted to the printer 
1500, Which proceeds to execute printing processing. 

[0048] When the control information 506 transmitted to 
the printer 1500 is constructed, the printer control program 
500 transfers con?rmation request information, onto Which 
the provisionally constructed control information (Which 
does not include data of the actual image object 502) has 
been added, to the printer 1500 via the PRTC 8. As a result, 
the printer 1500 processes the composition of the received 
control information as Well as the information obtained from 
the external memory 14 or the RAM 19, and transfers 
discriminating information, Which indicates Whether the 
provisionally constructed control information is alloWed or 
not, as discriminating control information to the host com 
puter 3000 via the HSTC 18. 

[0049] When printer control program 500 receives this 
discriminating control information and judges that the con 
tent thereof does not indicate any problem With regard to the 
printer 1500, the program 500 actually starts constructing 
the control information 506. On the other hand, if it is judged 
that there is a problem (i.e. that the provisionally constructed 
control information is not alloWed), then processing for 
changing this control information is executed. 

[0050] Even if printer control information 506 that is 
optimum as far as the printer 1500 and image object 502 are 
concerned cannot be constructed (a judgment to effect that 
the information is optimum for neither of them is possible), 
processing control information for both Will have been 
assembled. Therefore, by controlling balance suitably With 
regard to the printer 1500 or image object 502, the printer 
control program 500 is capable of constructing printer 
control information 506 that is optimum for the overall 
printing system. 

[0051] Thus, the printer control program 500 constructs 
the control information 505 of the printer 1500 by using the 
discriminating control information of the image processing 
control information program as Well as the results of ana 
lyZing the content of the image object 502. The printer 
control information 506 constructed by the printer control 
program 500 causes the con?guration and capabilities of the 
printer 1500 to be re?ected in the image object 502 accu 
rately and With little redundancy. 

[0052] As a result, optimum control information 506 can 
be constructed on the side of the host computer in the 
printing system of this embodiment. Further, processing in 
Which the relative situations of the host computer 3000 and 
printer 1500 in the concept described thus far are reversed 
(i.e. in Which the printer 1500 constructs the control infor 
mation of the host computer 3000 rather than vice versa) 
also is possible. 

[0053] FIGS. 5 through 8 are conceptual vieWs illustrat 
ing the principle of the processing described above, in Which 
FIGS. 5 and 6 are the case for a 24-bit image and FIGS. 7 
and 8 are for an 8-bit palette image. 

[0054] The situation in the case of the 24-bit image Will 
noW be described With reference to FIGS. 5 and 6. 

[0055] Abit-image object of 24 bits is indicated at 601 in 
FIG. 5. The image object 601 is delivered from an appli 
cation program to the printer control program 500. Since the 
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image object 601 is a bit image, there is no palette and a 
color array A, color depth A and data siZe 1 have been 
speci?ed. 
[0056] First, the host computer 3000 transmits an image 
processing data request 503 to the printer 1500 and receives 
a response, namely the control information group 504. 
Information relating to a color array 611, color depth 612 
and palette count 613 supported by the printer 1500 has been 
set in the control information group 504, as mentioned 
above. These items of information include information such 
as the respective numerical values, processing speeds, etc. 

[0057] Next, the host computer 3000 analyZes the image 
object 601. This analysis is indicated at 505 (FIG. 5). Based 
upon the image data 641 of the image object 601, the host 
computer 3000 creates a histogram 620 and obtains the 
number N of colors (indicated at 621). Here it is assumed 
that the value of the number N of colors is “4”. This is 
compared With data 613 relating to the palette count 
obtained from the printer 1500. If the printer 1500 supports 
“4” as the number of colors, there is no problems in terms 
of the processing speed thereof and color depth is supported 
With tWo bits, a change is made to a tWo-bit palette image to 
construct the printer control information 506 (FIG. 6). Thus, 
a palette 514 is generated from the histogram 620, as 
indicated at 630. The image data 641 of the image object 601 
are changed in dependence upon the palette 514, thereby 
generating tWo-bit image data 642. Though the printer 
control information 506 is constructed in dependence upon 
the palette 514 and image data 642 thus generated, in this 
example the data such as the color array, color depth, data 
siZe and palette differ from that of the image object 601. 
[0058] The situation in the case Where the image object is 
the 8-bit palette image Will noW be described With reference 
to FIGS. 7 and 8. 

[0059] The 8-bit palette image object 701 is delivered to 
the printer control program 500 by an application program. 
Since the image object 701 is a palette image, it possesses 
information 743 of the palette A. The set information is color 
array A, color depth A and data siZe 1. In this case, ?rst the 
image data processing request 503 is transmitted to the 
printer 1500 and the control information group 504 (FIG. 7) 
is received from the printer 1500 as the response, just as in 
the manner described above. As a result, information such as 
color array 711, color depth 712 and palette count 713 
supported by the printer 1500 is received. These items of 
information include information such as the respective 
numerical values, processing speeds, etc. 
[0060] Next, the printer control program 500 analyZes the 
image data 741 in the image object 701. This processing is 
indicated at 505 (FIG. 7). Here a histogram 720 is created 
from the image data 741 and the number N of colors 
(indicated at 721) is obtained. Further, a histogram 724 is 
created from a palette 743 included in the image object 701 
and the number P (indicated at 722) of palettes is obtained. 
At this time overlapping portions of these tWo histograms 
are taken into consideration (though the palettes have 
entries, the entries are not included in the number of palettes 
in a case Where the entries do not appear in the image data). 
It is assumed here that the value of the number N (indicated 
at 721) of colors is “4” and that the number P (indicated at 
722) of palettes is “4”. 
[0061] At this time a comparison is made With the data 713 
indicative of the number of palettes obtained from the 
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counter 1500 and it is determined Whether the palette count 
“4” is supported, Whether there is no problem in terms of 
speed and Whether tWo bits are supported With regard to 
color depth as Well. If the ansWer is af?rmative, then a 
change is made to a 2-bit palette image to construct printer 
control information 506 (FIG. 8). Here a palette 732 is 
generated from the number of colors and number of palettes 
at 721. The image data 741 of the image object 701 are 
changed in conformity With the palette 732 to generate 2-bit 
image data 742. Though the printer control information 506 
is constructed in dependence upon the palette 732 and image 
data 742 thus generated, the color array, color depth, data 
siZe and palette differ from those of the image object 701 
applied to the printer control program 500. 

[0062] FIGS. 9 and 10 are ?oWcharts illustrating process 
ing by the printing control program 500 of this embodiment. 

[0063] When a request to print an image object is issued 
by an application program or the like at step S1, the image 
processing data request 503 is sent to the printer 1500, in 
response to Which the control information group 504 sent 
back from the printer 1500 is received. The program then 
proceeds to step S2, at Which the type of image object is 
discriminated and processing is changed over accordingly. 
That is, it is determined Whether the image object is a bit 
image of 24 bits or a palette data of eight bits. The program 
then proceeds to step S3 in case of a 24-bit image and to step 
S21 (FIG. 10) in case of 8-bit palette data. 

[0064] A histogram (eg 620 in FIG. 5) of the image data 
included in this image object is created at step S3 and the 
number of color elements (indicated at 621) of this image 
data is obtained at step S4. This is folloWed by step S5, at 
Which it is determined Whether the number of color elements 
obtained is less than the number of palette colors supported 
by the printer 1500. If the ansWer is “YES”, the program 
then proceeds to step S6, at Which it is determined Whether 
the image data becomes smaller When the color elements are 
expressed by this palette. If the ansWer is “YES”, then the 
program proceeds to step S7, at Which it is determined 
Whether the processing speed drops When the color elements 
are expressed by this palette. 

[0065] If the processing speed drops, the program pro 
ceeds to step S15, at Which the number of palettes capable 
of supporting these color elements is found, and to step S16, 
at Which palettes are created from these color elements. The 
program then proceeds to step S17, at Which the image data 
are changed in dependence upon the palettes thus created, 
and then to step S18, at Which the control information 506 
transferred to the printer 1500 is constructed. 

[0066] If a “NO” decision is rendered at any of the steps 
S5 S7, then the program proceeds to step S8, at Which the 
characteristic of the histogram created at step S3 is inves 
tigated to determine Whether it is possible to reduce the 
number of bits per se. If this is possible, the program 
proceeds to step S9, at Which the number of bits capable of 
being supported by the printer is obtained, and then to step 
S10, at Which the bit image data are changed in dependence 
upon the number of bits. This is folloWed by step S11, at 
Which the control information transferred to the printer 1500 
is constructed. 

[0067] Though it is additional processing, processing for 
reducing the number of colors based upon the histogram 










