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IMAGE PROCESSINGAPPARATUS AND METHOD 

FIELD OF THE INVENTION 

0001. The present invention relates to an image process 
ing apparatus and method for rendering image data in units 
of objects. 

BACKGROUND OF THE INVENTION 

0002 Some recent data processing systems have a host 
computer and a printer connected to the host computer 
through a bi-directional interface (e.g., IEEE 1284.4, 
IEEE1394, or USB). A data processing system using such a 
printer analyzes output information received from the host 
computer, bitmaps the information to output data of, e.g., a 
laser beam printer using a printer engine, and Scans and 
exposes a photosensitive drum with a laser beam modulated 
on the basis of the bitmap data, thereby printing the image. 
0003) A printer having an emulation function is designed 
to process a plurality of printer control language Systems and 
also execute printing while Switching between the emulation 
mode and the normal mode in accordance with an applica 
tion executed by the user. Such a printer has a Switch for 
Switching the printer control language or a card slot for a 
Switching cuircuit board. Many printers can directly print 
image data from an image input device Such as a Scanner or 
digital camera without intervening a host computer. Addi 
tionally, along with the recent improvement of processing 
ability of host computers, various new image processing 
technologies have been employed. An example is an image 
processing technology called "gradient fill” for the purpose 
of filling a predetermined region with Smooth grayScale 
(halftone). 
0004. The difference between a conventional drawing 
technique and the technique of filling a region with gray 
scale using gradient fill will be described as follows. FIG. 
1A is a view showing the conventional technique, in which 
a plurality of objects with different gray levels are arranged 
and drawn to express the grayScale in the region. In this 
conventional technique, to eliminate the Steps between the 
gray levels, a number of objects having different gray levels 
must be generated. This makes data redundant. If the rela 
tionship between the data transfer rate and the printing Speed 
is inappropriate, and a number of objects cannot be gener 
ated, discontinuityS are formed between gray levels. 
0005 FIG. 1B is a view showing gradient fill (a rectan 
gular gradient fill object is used) in which the coordinates 
and gray levels (8-bit gray levels; 0=black and 255-white) 
of the rectangle are designated, and the region is filled while 
calculating the gray levels in units of pixels in the image 
region. Gradient fill objects include a rectangular gradient 
fill object which mainly draws predetermined gradation in 
the horizontal or vertical direction and a triangular gradient 
fill object which draws predetermined gradation in an arbi 
trary direction. The triangular gradient fill object can also 
draw predetermined gradation in the horizontal or vertical 
directions depending on the position and the manner the 
colors are given. 
0006. A rectangular gradient fill object has, as informa 
tion, coordinates and gray levels of two points and the 
gradation direction (horizontal or vertical). The gray level of 
each pixel of a rectangular gradient fill object can be 
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obtained as follows. As shown on the right side of in FIG. 
1B, the apex positions are applied to (x,y) coordinates. 
Letting (x, y, c) be the coordinates and gray level of apex 
1, (x, y-, ca) be the coordinates and gray level of apex 2, and 
(x, y, c) be the coordinates and gray level of an arbitrary 
target pixel, predetermined gradation in the horizontal direc 
tion is given by 

Cn=(c2-c.1)/(x2-xi)xx, 
0007 and predetermined gradation in the vertical direc 
tion is given by 

Cn(c2-c.1)/(y2-yl)xyn 

0008 FIG. 1C is a view showing a triangular gradient fill 
object. A triangular gradient fill object has, for information, 
the coordinates and gray levels of three apexes. When gray 
levels are designated at three apexes of a triangle, the 
gradation direction can have a degree of freedom. 
0009. The gray level of an arbitrary pixel of the triangular 
gradient fill object can be obtained by applying gray levels 
to the three apexes, as in the rectangular gradient fill object, 
and Solving the following Simultaneous equations 

xxi-hysXi+k=cs 

0010. The gradation c is given by 
c=ixn+ixy+k 

0011 where i, j, and k are coefficients. 
0012. A considerable time is required to draw a gradient 

fill object because the gray levels are obtained in units of 
pixels using the above equations. However, printing appa 
ratuses have various grayScale expression abilities. If the 
gray level of each pixel cannot be accurately expressed, 
halftone expression using a plurality of pixels by dithering 
or the like is used. In this case, although image data is 
generated by performing calculation in units of pixels, the 
grayScale expression of each pixel is not reflected to the 
printed image, and processing is only time-consuming. 
0013 Additionally, in generating a gradient fill object, 
when gradation having a predetermined pattern in the hori 
Zontal or vertical direction should be generated, calculation 
for each pixel can be omitted by repeatedly using the pattern 
generated once. In the prior art, however, Since calculation 
is performed for each of all pixels, the processing Speed is 
low. 

SUMMARY OF THE INVENTION 

0014. The present invention has been made to solve the 
above problem, and has as its object to provide an image 
processing method and apparatus which can thin processing 
pixels in gradient fill object drawing processing by an image 
processing apparatus, thereby allowing high-speed process 
Ing. 

0015. It is another object of the present invention to 
provide an image processing method and apparatus which 
do not proceSS all pixels in generating an object having 
gradation with a predetermined pattern in the vertical or 
horizontal direction, and instead, generates only one pattern 
and repeatedly uses it to Shorten the gradient fill object 
generation time, thereby allowing high-speed processing. 
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0016. In order to achieve the above objects, an image 
processing apparatus according to the present invention has 
the following arrangement. More Specifically, there is pro 
Vided an image processing apparatus capable of processing 
a gradient fill object, comprising detection means for detect 
ing whether or not an object is a gradient fill object having 
gradation in one of horizontal and Vertical directions, pixel 
count detection means for detecting the number of pixels 
which have almost the same gradation and are consecutively 
present in a direction perpendicular to the direction of 
gradation detected by the detection means, and replacement 
means for replacing, in the direction perpendicular to the 
direction of gradation, pixels in number equal to the number 
detected by the pixel count detection means with gradation 
of a start pixel. 
0.017. In order to achieve the above objects, an image 
processing method according to the present invention has 
the following Steps. More specifically, there is provided an 
image processing method capable of processing a gradient 
fill object, comprising a detection Step of detecting whether 
or not an object is a gradient fill object having gradation in 
one of horizontal and vertical directions, the pixel count 
detection Step of detecting the number of pixels which have 
almost the same gradation and are consecutive in a direction 
perpendicular to the direction of gradation detected in the 
detection Step, and the replacement Step of replacing, in the 
direction perpendicular to the direction of gradation, pixels 
in number equal to the number detected in the pixel count 
detection step with gradation of a start pixel. 
0.018. 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 figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The accompanying drawings, which are incorpo 
rated in and constitute a part of the Specification, illustrate 
embodiments of the invention and, together with the 
description, Serve to explain the principles of the invention. 
0020 FIG. 1A is a view for explaining a conventional 
drawing technique of expressing grayScale, 
0021 FIG. 1B is a view for explaining a drawing tech 
nique of expressing grayScale using rectangular gradient fill 
in this embodiment; 
0022 FIG. 1C is a view for explaining a drawing tech 
nique of expressing grayScale using triangular gradient fill in 
this embodiment; 
0023 FIG. 2 is a sectional view of a printing apparatus 
of this embodiment; 
0024 FIG. 3 is a block diagram showing the system 
arrangement of the printing apparatus of this embodiment; 
0.025 FIG. 4A is a flow chart showing drawing process 
ing of expressing grayScale of a gradient fill object in the 
first high-speed processing, 
0.026 FIG. 4B is a view showing an object having 
gradation in the horizontal or vertical direction; 
0.027 FIG. 5 is a flow chart showing processing in units 
of lines in drawing processing of expressing grayScale using 
the gradient fill object in the first high-speed processing; 
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0028 FIG. 6A is a view showing an object having 
gradation in the horizontal direction in the first high-speed 
processing: 
0029 FIG. 6B is a view showing a high-speed generation 
method of an object which has gradation in the horizontal 
direction and repeats the same pattern in the vertical direc 
tion; 
0030 FIG. 7 is a flow chart showing details of the flow 
of processing pixel thinning in the first high-speed proceSS 
ing, and high-speed processing of an object having gradation 
in the Vertical direction; 
0031 FIG. 8A is a view showing an object having 
predetermined gradation in the vertical direction in the first 
high-Speed processing, 
0032 FIG. 8B is a view showing a high-speed generation 
method of an object which has gradation in the vertical 
direction and repeats the same pattern in the horizontal 
direction; 
0033 FIG. 9A is a flow chart showing processing of 
determining whether or not a triangular gradient fill object to 
be used for the Second high-speed processing is an object 
having predetermined gradation in the horizontal or vertical 
direction; and 
0034 FIG.9B is a view for explaining, on the left side, 
an object having gradation in the horizontal direction and 
two apexes at the same X-coordinate, and on the right Side, 
an object having gradation in the vertical direction and two 
apexes at the Same Y-coordinate. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0035) A preferred embodiment of the present invention 
will now be described in detail in accordance with the 
accompanying drawings. 

0036) The structure of a laser beam printer (to be referred 
to as an LBP hereinafter) of this embodiment will be 
described. The printer to which the present invention is 
applied is not limited to a laser beam printer, and a printer 
of any other printing Scheme, e.g., an inkjet printer can also 
be used. In this embodiment, a description will be made by 
exemplifying a laser beam printer. However, the present 
invention can also be applied to processing executed by a 
computer device or printer driver. 
0037 FIG. 2 is a sectional view showing the arrange 
ment of an LBP 1000 as an output device of this embodi 
ment. Referring to FIG. 2, the LBP 1000 receives and stores 
print information (character code and the like), form infor 
mation, or macro instruction Supplied from a host computer 
externally connected, and also generates a corresponding 
character pattern or form pattern in accordance with the 
information, and forms an image on a printing paper sheet 
as a printing medium. An operation panel (not shown) has 
Switches for operations, LED display device, and the like. A 
printer control unit 1001 controls the entire LBP 1000, 
analyzes character information or the like Supplied from the 
host computer (not shown), mainly converts the character 
information into a Video Signal of a corresponding character 
pattern, and outputs the signal to a laser driver 1002. 
0038. The laser driver 1002 is a circuit for driving a 
semiconductor laser 1003 and turns on/off a laser beam 1004 
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emitted from the semiconductor laser 1003 in accordance 
with the received video signal. The laser beam 1004 is 
deflected to the left and right by a rotary polygon mirror 
1005 to scan and expose an electrostatic drum 1006. With 
this operation, the electroStatic latent image of the character 
pattern is formed on the electrostatic drum 1006. This latent 
image is developed by a development unit 1007 arranged 
around the electrostatic drum 1006 and then transferred to a 
cut printing sheet. The cut printing Sheets are Stored in a 
paper cassette 1008 attached to the LBP 1000, sent into the 
apparatus by paper feed rollerS 1011, and Supplied to the 
electrostatic drum 1006. The LBP 1000 also has at least one 
card slot (not shown) So that an optional font card or control 
card (emulation card) for a different language System can be 
connected in addition to the Standard font. 

0.039 FIG. 3 is a block diagram for explaining the 
arrangement of the printer control System of the present 
invention. The LBP 1000 shown in FIG.2 will be explained. 
The present invention can be applied to a single device, a 
System constructed by a plurality of devices, or a System for 
performing processing through a network Such as a LAN as 
long as the function of the present invention is executed. 
0040. A host computer 2000 shown in FIG.3 has a CPU 
2002 which generates a document having graphics, images, 
characters, and tables (including spreadsheets) on the basis 
of a document processing program Stored in the program 
ROM of a ROM 2004. The CPU 2002 systematically 
controls devices connected to a system device 2005. 
0041) The program ROM of the ROM 2004 stores the 
control program of the CPU 2002, and the like, the font 
ROM of the ROM 2004 Stores font data to be used for 
document processing, and the data ROM of the ROM 2004 
Stores various data to be used for document processing. A 
RAM 2003 functions as a main memory and work area of 
the CPU 2002. A keyboard controller (KBC) 2006 controls 
key inputs from a keyboard 2010 or pointing device (not 
shown). A CRT controller (CRTC) 2007 controls display on 
a CRT display (CRT) 2011. 
0042. A memory controller (MC) 2008 controls access to 
an external memory 2012 Such as a hard disk or floppy disk 
which Stores a boot program, various applications, font data, 
user files, and editing files. A host I/O control section 2009 
and printer I/O control section 2026 control I/O between the 
devices. These Sections control isochronous communication 
and asynchronous communication. A detained example of 
these processing Sections is an interface Such as IEEE 1394. 
However, an interface of any type can be used as far as it is 
capable of isochronous communication and asynchronous 
communication. In this embodiment, information represent 
ing whether or not isochronous communication is enabled/ 
disabled is managed by these Sections. The remaining pro 
cessing Sections can acquire that information by Sending a 
communication request to the processing Sections. Control 
may be performed using a unique data Stack (not shown). 
0043. In the LBP 1000 shown in FIG. 3, a printer CPU 
2022 systematically controls access to various devices (not 
shown) connected to a system bus 2025 on the basis of a 
control program stored in the program ROM of a ROM 2024 
or a control program Stored in an external memory 2031, and 
outputs an image Signal as output information to a printing 
Section (printer engine) 2029 connected through a printing 
section interface 2027. The program ROM of the ROM 2024 

Oct. 27, 2005 

stores the control program of the CPU 2022, which is 
represented by flow charts shown in FIGS. 4A and 5 to be 
described later in detail. 

0044) When the printer has no external memory 2031 
Such as a hard disk, the data ROM of the ROM 2024 stores 
information to be used on the host computer 2000. The CPU 
2022 can communicate with the host computer 2000 through 
the printer I/O control section 2026 to supply information in 
the LBP 1000 to the host computer 2000. A RAM 2023 is 
designed to function as a main memory and work area of the 
CPU 2022 and expand its memory capacity using an 
optional RAM (not shown) connected to an add-in port. The 
RAM 2023 is used to store print data transmitted from the 
host computer 2000 of this embodiment or bitmap output 
information, or as an environment data Storage area or 
NVRAM. 

0045 Access to the above-described external memory 
2031 such as a hard disk or IC card is controlled by a 
memory controller (MC) 2028. A transmission buffer in this 
embodiment is also prepared in this portion. The external 
memory 2031 is connected as an option to Store font data, 
emulation program, form data, and the like. An operation 
section 2030 has switches for operations and LED display 
device. At least one external memory 2031 can be prepared 
to connect a plurality of optional cards or external memories 
2031 which store programs for interpreting printer control 
language of different language Systems in addition to the 
internal font. Furthermore, an NVRAM (not shown) can be 
prepared to Store printer mode Setting information from the 
operation section 2030. 
0046 First High-Speed Processing: Rectangular Gradi 
ent Fill Object 
0047 First high-speed processing will be described next, 
in which high-speed processing by thinning for a gradient 
fill object according to the ability of the printing apparatus, 
and high-Speed generation processing of a gradient fill 
object having predetermined gradation in the vertical or 
horizontal direction are performed using the LBP 1000. The 
first high-speed processing will be described using a rect 
angular gradient fill object as shown in FIGS. 4A to 8. 
0048. The first high-speed processing employs a general 
Scheme of the processing System of a printing apparatus, i.e., 
a Scheme of processing data in units of lines. The thinning 
unit depends on the dither size. However, the thinning unit 
may depend on another factor. Thinning is performed only 
in the horizontal direction. However, thinning may be per 
formed in the Vertical direction. In this case, processing of 
copying the same line in correspondence with the dither size 
is added. 

0049 FIG. 4A is a flow chart showing the entire flow 
from reception of print data containing a gradient fill object 
from the host computer 2000 to printing by the LBP 1000. 
First, in step S4001, print data is received from the host 
computer 2000. The flow advances to step S4002 to check 
if print objects contained in the print data include an object 
having gradation in the horizontal direction. 
0050. If YES in step S4002, i.e., when the grayscale of 
pixels increases or decreases at a predetermined rate from 
the Start pixel to the final pixel of the Same line, as shown 
on the left of FIG. 4B, the flow advances to step S4003 to 
check the vertical number of consecutive lines having gra 
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dation patterns almost the same as the above gradation 
pattern. In Step S4004, gradient fill drawing processing is 
performed, and then, the flow advances to step S4007. The 
gradient fill drawing processing in step S4004 will be 
described in detail with reference to FIG. 5, and a detailed 
description thereof will be omitted here. 
0051) If NO in step S4002, it is checked in step S4005 
whether or not the object has gradation in the Vertical 
direction. If YES in step S4005, i.e., when the grayscale of 
pixels of the same (within defined range, tigray level) 
column increases or decreases at a predetermined rate from 
the first row to the final row, as shown on the right of FIG. 
4B, the flow advances to step S4003 to check the horizontal 
number of consecutive lines having gradation patterns 
almost (within defined range, itgray level) the same as the 
above gradation pattern. Then, in step S4004, gradient fill 
drawing processing is performed, and the flow advances to 
step S4006. 
0052) If NO in step S4005, the flow advances to step 
S4006 to execute normal object drawing processing, and the 
flow advances to step S4007. In step S4007, it is determined 
whether or not drawing processing of all print objects has 
ended. When drawing processing of the final print object has 
ended, the flow advances to step S4008 to print, and the 
Series of processing operations end. On the other hand, when 
drawing processing of the final print object has not ended, 
the flow returns to step S4002 to continuously perform print 
object drawing processing. 

0053 FIG. 5 is a flow chart showing the detailed flow of 
gradient fill object drawing processing in step S4003 shown 
in FIG. 4. First, in step S5001, the dither size is checked. 
The dither Size means the number of pixels used to express 
halftone. The flow advances to step S5002 to perform I-line 
processing including thinning. The I-line processing includ 
ing thinning in step S5002 will be described in detail with 
reference to FIGS. 6A and 6B, and a detailed description 
thereof will be omitted here. 

0054) It is determined in step S5003 whether or not the 
gradient fill object has gradation in the horizontal direction. 
If YES in step S5003, the flow advances to step S5005. In 
step S5005, the line generated in step S5002 is copied in 
necessary number of lines as Second and Subsequent lines. 
0055. The processing method in steps S5003 to S5005, 

i.e., processing method used when the object has gradation 
in the horizontal direction, and the same gradation pattern 
repeatedly appears in the Vertical direction will be described 
in detail with reference to FIGS. 6A and 6B. 

0056 FIG. 6A is a view of a gradient fill object for which 
it is determined that it has gradation in the horizontal 
direction, and this gradation pattern repeatedly appears in 
the vertical direction. In this case, as shown on the upper 
side of FIG. 6B, the pixels of the first line are calculated. 
The drawing data of calculated line can be copied in the 
necessary number of lines and used for all the Subsequent 
lines. The contents of copy processing executed in Step 
S5005 have been described. 

0057) If NO in step S5003, the flow advances to step 
S5004. In step S5004, it is checked if processing for all lines 
has ended. If YES in step S5004, the drawing processing has 
ended. If NO in step S5005, the flow returns to step S5002 
to continue line processing. 
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0.058 FIG. 7 is a flow chart showing details of line 
processing in step S5002 of FIG. 5. First, in step S6001, the 
Start pixel of one line is calculated. The flow advances to 
step S6002 to check if the gradient fill object to be drawn is 
an object having gradation in the vertical direction. If YES 
in step S6002, the flow advances to step S6006 to copy the 
start pixel calculated in step S6001 in number equal to the 
number of pixels of one line. 
0059) The processing method in steps S6002 to S6006, 

i.e., the processing method used when the object has gra 
dation in the vertical direction, and the same gradation 
pattern repeatedly appears in the horizontal direction will be 
described in detail with reference to FIGS. 8A and 8B. FIG. 
8A is a view of a gradient fill object for which it is 
determined that it has gradation in the vertical direction, and 
this gradation pattern repeatedly appears in the horizontal 
direction. 

0060. When pixels arrayed in the horizontal direction 
have the same gray level, first, only the Start pixel of the first 
line is calculated and generated, and the generated Start pixel 
is copied in number equal to the number of pixels of one line 
and used, as shown on the upper side of FIG. 8B, thereby 
drawing the first line. In a Similar way, only the Start pixel 
of the Second line is calculated and generated, and the 
generated Start pixel is copied in number equal to the number 
of pixels of one line and used, thereby drawing the Second 
line. When this drawing processing is executed for all lines 
having the same gray levels, a gradient fill object having 
predetermined gradation in the horizontal direction shown in 
FIG. 8A can be formed. 

0061) If NO in step S6002, the flow advances to step 
S6003 to perform thinning. More specifically, in step S6003, 
the gray level of one pixel, which is obtained in step S6001, 
is copied by the dither size. Next in step S6004, the drawing 
position is moved by the number of copied pixels to perform 
thinning of one cycle. The flow advances to step S6005 to 
check if processing for one line is ended. If NO in step 
S6005, the flow returns to step S6001 to continuously 
calculate one pixel. If YES in step S6005, the processing is 
ended. 

0062 Second High-Speed Processing: Triangular Gra 
dient Fill Object 
0063 AS described by prior art, a rectangular gradient fill 
object allows the first high-speed processing because it has 
predetermined gradation in the horizontal or vertical direc 
tion. A triangular gradient fill object can also have prede 
termined gradation in the horizontal or vertical direction. 
0064. For a triangular gradient fill object used in the 
Second high-speed processing to be described below, the 
positions and gray levels of apexes are determined to Select 
a triangular gradient fill object having predetermined gra 
dation in the horizontal or vertical direction whereby the 
high-speed processing described for the first high-speed 
processing can be applied to even a triangular gradient fill 
object. 
0065 FIG. 9A is a flow chart showing the flow of 
processing of determining whether a triangular gradient fill 
object has predetermined gradation in the horizontal or 
Vertical direction. ASSume that the triangular gradient fill 
object is applied to the X-Y-C coordinate System and has 
position coordinates (x,y) and gray level (c), as shown in 
FIG 3. 
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0.066 First, in step S9001, it is determined whether or not 
the triangular gradient fill object has two apexes at the same 
X-coordinate. If YES in step S9001, the flow advances to 
step S9002 to determine whether or not the two apexes have 
the same gray level. If YES in step S9002, the flow advances 
to step S9003 to determine that the triangular gradient fill 
object is an object having gradation in the horizontal direc 
tion, as shown on the left of FIG.9B. If NO in step S9002, 
it is determined that the triangular gradient fill object is not 
an object having predetermined gradation in the horizontal 
direction, and the processing is ended. 
0067. If NO in step S9001, the flow advances to step 
S9004. In step S9004, it is determined whether or not the 
triangular gradient fill object has two apexes at the same 
Y-coordinate. If YES in step S9004, the flow advances to 
step S9005 to check if the two apexes have the same gray 
level. 

0068). If YES in step S9005, the flow advances to step 
S9006 to determine that the triangular gradient fill object is 
an object having gradation in the Vertical direction, as shown 
on the right of FIG. 9B. If NO in step S9005, it is 
determined that the triangular gradient fill object is not an 
object having predetermined gradation in the vertical direc 
tion, and the processing is ended. If NO in step S9004, it is 
determined that the triangular gradient fill object is not an 
object having predetermined gradation in either horizontal 
or vertical direction, and the processing is ended. 
0069. In the above-described determination processing, 
the order of X-coordinate determination and Y-coordinate 
determination may be reversed. In the above-described 
processing, an object having three points with the same gray 
level or an object having two points with the same coordi 
nates cannot be determined. If Such an object is drawn using 
the gradient fill object, the processing Speed becomes low. 
To prevent this, in this embodiment using the host computer 
2000 and LBP 1000, an object having three points with the 
Same gray level or an object having two points with the same 
coordinates is drawn as another appropriate object (e.g., a 
Simple image data object). 
0070 AS has been described above, according to the 
present invention, in the gradient fill object drawing pro 
cessing, high-speed processing can be executed without 
degrading the image quality by thinning processing pixels. 
In addition, in generating an object having predetermined 
gradation in the Vertical or horizontal direction, instead of 
processing all pixels, only one pattern is generated and 
repeatedly used, thereby shortening the gradient fill object 
generation time and allowing high-Speed processing. 
0071. The printing apparatus of this embodiment can be 
provided as a separate or integrated image output terminal of 
an information processing device Such as a computer, or take 
a form of a copying machine combined with a reader or a 
facsimile apparatus having transmission and reception func 
tions. 

0.072 The present invention can be applied to a system 
constituted by a plurality of devices including a host com 
puter, interface device, reader, and printer or a Stand-alone 
apparatus Such as a copying machine or facsimile apparatus. 
0073. The present invention can also be applied to a case 
wherein a storage medium Storing Software program codes 
for realizing the functions of the above-described embodi 
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ment is Supplied to a System or apparatus, and the computer 
(or a CPU or an MPU) of the system or apparatus reads out 
and executes the program codes Stored in the Storage 
medium. 

0074. In this case, the program codes read out from the 
Storage medium realize the functions of the above-described 
embodiment by themselves, and the Storage medium Storing 
the program codes constitutes the present invention. 
0075. As a storage medium for supplying the program 
codes, for example, a floppy disk, hard disk, optical disk, 
magnetooptical disk, CD-ROM, CD-R, magnetic tape, non 
volatile memory card, ROM, or the like can be used. 
0076. The functions of the above-described embodiment 
are realized not only when the readout program codes are 
executed by the computer but also when the OS (Operating 
System) running on the computer performs part or all of 
actual processing on the basis of the instructions of the 
program codes. 
0077. The functions of the above-described embodiment 
are also realized when the program codes read out from the 
Storage medium are written in the memory of a function 
expansion board inserted into the computer or a function 
expansion unit connected to the computer, and the CPU of 
the function expansion board or function expansion unit 
performs part or all of actual processing on the basis of the 
instructions of the program codes. 
0078. As many apparently widely different embodiments 
of the present invention can be made without departing from 
the Spirit and Scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

1. An image processing apparatus capable of drawing a 
gradient fill object defined by at least two apexes each 
having coordinate data and gray level value, Said gradient fill 
object being described as a print object capable of being 
interpreted by the image processing apparatus, comprising: 

detection means for detecting whether or not an object is 
a gradient fill object having gradation in a horizontal or 
Vertical direction, by interpreting the print object; 

pixel count detection means for detecting, by interpreting 
the print object, a number of pixels which have sub 
Stantially the same gray level value and are consecu 
tively present in a direction perpendicular to the direc 
tion of gradation detected by Said detection means, 

drawing means for drawing at least one pixel for different 
gray level values in the direction of gradation, based on 
the coordinate data and gray level value of the gradient 
fill object; and 

replication means for replicating, in the direction perpen 
dicular to the direction of gradation, the pixels drawn 
by Said drawing means in a number equal to the number 
of pixels detected by Said pixel count detection means. 

2. The apparatus according to claim 1, wherein Said 
replication means copies gray level values, obtained by gray 
level calculation for all pixels of a first row of a gradient fill 
object having gradation in the horizontal direction, in a 
number equal to the detected number of pixels. 

3. The apparatus according to claim 1, wherein Said 
replication means copies gray level values, obtained by gray 
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level calculation for all pixels of a first column of a gradient 
fill object having gradation in the vertical direction, in a 
number equal to the detected number of pixels. 

4. (canceled) 
5. An image processing method capable of drawing a 

gradient fill object defined by at least two apexes each 
having coordinate data and gray level value, the gradient fill 
object being described as a print object capable of being 
interpreted by an image processing apparatus, comprising: 

a detection Step, of detecting whether or not an object is 
a gradient fill object having gradation in a horizontal or 
Vertical direction, by interpreting the print object; 

a pixel count detection Step, of detecting, by interpreting 
the print object, the number of pixels which have 
Substantially the same gray level value and are con 
secutively present in a direction perpendicular to the 
direction of gradation detected in the detection Step; 

a drawing Step, of drawing at least one pixel for different 
gray level values in the direction of gradation, based on 
the coordinate data and gray level value of the gradient 
fill object; and 

a replication Step, of replicating, in the direction perpen 
dicular to the direction of gradation, the pixels drawn in 
Said drawing Step in a number equal to the number 
detected in Said pixel count detection Step. 

6. The method according to claim 5, wherein Said repli 
cation Step comprises a Step of copying gray level values, 
obtained by gray level calculation for all pixels of a first row 
of a gradient fill object having gradation in the horizontal 
direction, in a number equal to the detected number of 
pixels. 

7. The method according to claim 5, wherein said repli 
cation Step comprises a Step of copying gray level values, 
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obtained by gray level calculation for all pixels of a first 
column of a gradient fill object having gradation in the 
Vertical direction, in a number equal to the detected number 
of pixels. 

8. (canceled) 
9. A computer-readable Storage memory which Stores a 

control program capable of drawing a gradient fill object 
defined by at least two apexes each having coordinate data 
and gray level value, the gradient fill object being described 
as a print object capable of being interpreted by an image 
processing apparatus, Said program comprising: 

code of a detection Step of detecting whether or not an 
object is a gradient fill object having gradation in a 
horizontal or vertical direction, by interpreting the print 
object; 

code of a pixel count detection Step of detecting, by 
interpreting the print object, the number of pixels 
which have Substantially the same gray level value and 
are consecutive in a direction perpendicular to the 
direction of gradation detected in code of the detection 
Step, 

code of a drawing Step of drawing at least one pixel for 
different gray level values in the direction of gradation, 
based on the coordinate data and gray level value of the 
gradient fill object; and 

code of a replication step of replicating, in the direction 
perpendicular to the direction of gradation, the pixels 
drawn in the drawing Step in the number detected in the 
code of the pixel count detection Step. 


