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(54) Image forming apparatus and image forming method

(57) In an image forming apparatus having a fixing
unit for fixing a toner image on a printing medium, it is
necessary to control a fixing temperature with high pre-
cision according to the content of an image. An image
forming apparatus of the present invention includes: an
input unit(202) configured to input image data; and a con-
trolling unit(204) configured to control the fixing temper-
ature of the fixing unit based on a size of a continuous
region of pixels whose pixel values are equal to or larger
than a predetermined pixel value in the image data.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image forming apparatus, an image forming method and program for
controlling temperature of a fixing unit in fixing a formed toner image on a printing medium.

Description of the Related Art

[0002] In an image forming apparatus for fixing a toner image formed by electrophotography on a printing medium
such as transfer paper, it is necessary to control a fixing temperature in order to reliably fix the toner image. As methods
for determining a fixing temperature, various techniques already exist. For example, there is a method in which in order
to reliably fixing an image whose amount of toner applied on transfer paper is large, the characteristics of an image (a
character, a graph, and a high-density portion having a large area) are identified based on a distribution ratio of an image
area value for each image density, and a fixing temperature for fixing an image is determined according to the charac-
teristics of the image (see Japanese Patent Laid-open No. 2000-221831).

SUMMARY OF THE INVENTION

[0003] In Japanese Patent Laid-open No. 2000-221831, the fixing temperature is controlled according to the distribution
ratio of the image area value for each image density, but the continuity of pixels having a predetermined density is not
determined. Accordingly, it is impossible to determine whether pixels having a high density are positioned in an image
discretely or in a concentrated manner.
[0004] In a case where the fixing temperature of a fixing device is determined according to the distribution ratio of the
image area value as disclosed in Japanese Patent Laid-open No. 2000-221831, the fixing temperature may fail to be
controlled with high precision for the image. A specific explanation thereof will be given below.
[0005] A temperature at which an image is fixed is determined according to heat efficiency for the contact area of a
transfer sheet at the time of passing through a nip portion of the fixing device. Accordingly, in a case where the fixing
temperature of the fixing device is determined according to the distribution ratio of the image area value as disclosed in
Japanese Patent Laid-open No. 2000-221831, the image may be fixed at a temperature which is higher or lower than
an anticipated temperature. More specifically, in a case where in the image, pixels whose amount of applied toner is
equal to or larger than a predetermined threshold are distributed as a large number of portions whose area is smaller
than the area of contact between the nip portion of the fixing device and the transfer sheet (i.e., in a case where pixels
having a high density are distributed discretely), the image is fixed at a temperature which is higher than the anticipated
temperature. Further, conversely, in a case where in the image, pixels whose amount of applied toner is equal to or
larger than a predetermined threshold are distributed as a small number of portions whose area is larger than the area
of contact between the nip portion of the fixing device and the transfer sheet (i.e., in a case where pixels having a high
density are distributed in a concentrated manner), the image is fixed at a temperature which is lower than the anticipated
temperature. This causes curling of the transfer sheet which is due to high-temperature control, a failure to fix the image
which is due to low-temperature control, or the like.
[0006] An image forming apparatus of the present invention is an image forming apparatus for controlling a fixing
temperature of a fixing unit configured to fix color material on a printing medium, the image forming apparatus comprising:
an input unit configured to input image data; and a controlling unit configured to control a fixing temperature of the fixing
unit based on area of a continuous region of pixels whose pixel values are equal to or larger than a predetermined pixel
value in the image data.
[0007] According to the present invention, the area of the continuous regions of the pixels whose amount of applied
toner is equal to or larger than the predetermined threshold is used to control the fixing temperature of the fixing unit,
whereby the fixing temperature can be controlled with higher precision according to the content of the image.
[0008] Further features of the present invention will become apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 shows the configuration of a network system including an image forming apparatus in accordance with
an embodiment;
[0010] Fig. 2 shows the functional configuration of the image forming apparatus in accordance with the embodiment;
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[0011] Fig. 3 shows the functional configuration of an information processing unit 201 of the image forming apparatus
in accordance with the embodiment;
[0012] Fig. 4 shows the physical configuration of the image forming apparatus in accordance with the embodiment;
[0013] Fig. 5A is a cross-sectional view of a fixing unit in accordance with the embodiment;
[0014] Fig. 5B is a cross-sectional view of a nip portion at the time of fixing in accordance with the embodiment;
[0015] Fig. 5C is a cross-sectional view of the nip portion at the time of fixing in accordance with the embodiment;
[0016] Fig. 6 shows a detected region in an image in accordance with the embodiment;
[0017] Fig. 7 is a flowchart of fixing temperature control performed by the image forming apparatus in accordance with
the embodiment;
[0018] Fig. 8 is a flowchart of region information detection performed by a region information detecting unit in accordance
with the embodiment;
[0019] Fig. 9 shows a relationship between a fixing temperature and maximum area of continuous regions of pixels
whose amount of applied toner is equal to or larger than a predetermined threshold in accordance with an embodiment;
[0020] Fig. 10 is a flowchart of fixing temperature control performed by the image forming apparatus in accordance
with the embodiment;
[0021] Fig. 11A is an explanatory diagram of the total amount of applied toner in accordance with an embodiment;
[0022] Fig. 11B is an explanatory diagram of the total amount of applied toner in accordance with the embodiment;
[0023] Fig. 12 is a flowchart of fixing temperature control performed by the image forming apparatus in accordance
with the embodiment; and
[0024] Fig. 13 is a flowchart of region information detection performed by the region information detecting unit in
accordance with the embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0025] In the following, embodiments of the present invention will be explained with reference to the drawings. Further,
processing which will be explained below is performed by a CPU of an image forming apparatus according to a program
stored in a ROM of the image forming apparatus.

(Embodiment 1)

[0026] Fig. 1 shows an example of the configuration of a network system including an image forming apparatus in
accordance with an embodiment of the present invention. An image forming apparatus 100 processes various types of
input data, forms an image (creates an image), and outputs printed material. Further, as shown in Fig. 1, the image
forming apparatus 100 is connected to a print server 101 and client PCs 102 and 103 via a network.
[0027] Fig. 2 shows the functional configuration of the image forming apparatus in accordance with the embodiment.
As shown in Fig. 2, the image forming apparatus 100 includes an information processing unit 201, a network commu-
nication unit 202, a printer unit 203, a control unit 204, a scanner unit 205, and a UI unit 206.
[0028] The control unit 204 controls information processing by the information processing unit 201, print processing
by the printer unit 203, and scan processing by the scanner unit 205. The information processing unit 201 generates
information such as a YMCK signal to be used by the printer unit 203 based on image data received from the print server
101 or the client PCs 102 and 103 via the network communication unit 202. Otherwise, the information processing unit
201 can generate information such as a YMCK signal based on image data read by the scanner unit 205. Further, as
described above, the control unit 204 and the information processing unit 201 are realized by the CPU of the image
forming apparatus performing processing according to the program stored in the ROM of the image forming apparatus.
[0029] Fig. 3 shows the functional configuration of the information processing unit 201. As shown in Fig. 3, the infor-
mation processing unit 201 includes a page description language (PDL) interpreter 301, a color space converting unit
302, a toner application amount limiting and controlling unit 303, and a region information detecting unit 304.
[0030] The PDL interpreter 301 analyzes image data sent from the client PCs. The color space converting unit 302
converts, into a YMCK signal, an RGB signal for the image data analyzed by the PDL interpreter 301. The toner application
amount limiting and controlling unit 303 limits the amount of applied toner for the YMCK signal converted by the color
space converting unit 302. The region information detecting unit 304 detects, as region information, maximum area of
continuous regions of pixels whose amount of applied toner is equal to or larger than a predetermined threshold in an
image constituted by the YMCK signal for which the amount of applied toner is limited by the toner application amount
limiting and controlling unit 303. In the present embodiment, the predetermined threshold is 200% which is the maximum
amount of applied toner, but the present invention is not limited to the predetermined threshold of 200%. As necessary,
the predetermined threshold can be set to be equal to or smaller than the maximum amount of applied toner.
[0031] The YMCK signal for which the amount of applied toner is limited by the toner application amount limiting and
controlling unit 303 and the region information detected by the region information detecting unit 304 are sent to the
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printer unit 203. The sent region information is used to control the temperature of a fixing unit 405 which will be explained
below with reference to Fig. 4.
[0032] Fig. 4 shows the physical configurations of the scanner unit and the printer unit of the image forming apparatus
100.
[0033] The physical configuration of the scanner unit is shown in a portion of Fig. 4 which is indicated by "SCANNER
UNIT" and "401." The scanner unit 401 illuminates a document placed on a platen to optically read an image of the
document and converts the image into an electrical signal to create image data.
[0034] The physical configuration of the printer unit includes a laser exposure unit 402, photosensitive drums 403, an
imaging unit 404, the fixing unit 405, a sheet feeding and conveying unit 406, a rotary polygon mirror 407, an intermediate
transfer belt 408, and the like.
[0035] The laser exposure unit 402 causes a light beam such as laser light modulated according to image data to be
incident on the rotary polygon mirror 407 which rotates at a constant angular velocity and illuminates the photosensitive
drums 403 with reflected scan light.
[0036] The imaging unit 404 is realized by providing four image development units (image development stations) for
a series of electrophotographic processes. Each image development unit rotates its photosensitive drum 403, electrically
charges the photosensitive drum 403 by using a charger, and develops, with toner, a latent image formed on the
photosensitive drum 403 by the laser exposure unit 402. The toner image is transferred to a printing medium (a sheet
or the like) through the intermediate transfer belt 408. Further, a trace amount of toner which is not transferred and
remains on the photosensitive drum 403 is collected by the image development unit.
[0037] The four image development units are arranged in the order of yellow (Y), magenta (M), cyan (C), and black
(K). After a predetermined period has passed since a yellow station starts to form an image, magenta, cyan, and black
imaging operations are sequentially performed. This timing control enables a full-color toner image to be transferred to
a sheet without any color shift. This embodiment is directed to a color printer, but the present invention is not limited to
the color printer. In the case of a black-and-white printer, only a black image development unit is mounted.
[0038] The fixing unit 405 includes a combination of rollers and a belt and contains a heat source such as a halogen
heater to melt and fix, with heat and pressure, toner on a sheet to which a toner image is transferred by the imaging unit
404. Further, a fixing temperature is controlled according to region information.
[0039] The sheet feeding and conveying unit 406 includes one or more sheet storages such as a sheet cassette or a
paper deck. One sheet is separated from a plurality of sheets stored in a sheet storage and conveyed to the imaging
unit and the fixing unit. The sheet is conveyed and the above-described image development stations transfer respective
color toner images and eventually a full-color toner image is formed on the sheet. Further, in order to form an image on
both sides of the sheet, control is performed so that the sheet having passed through the fixing unit passes through a
conveying path for conveyance to the imaging unit 404 again.
[0040] Further, the control unit 204 explained with reference to Fig. 2 communicates with the printer unit 203 and the
scanner unit 205 and provides instructions so as to manage the states of the scanner unit, the laser exposure unit, the
imaging unit, the fixing unit, and the sheet feeding and conveying unit so that these units as a whole operate harmoniously
and smoothly.
[0041] Fig. 5A is an enlarged view of the fixing unit 405. Figs. 5B and 5C show a contact state of a nip portion 501 at
the time when a transfer sheet passes through the nip portion 501. Depending on an image, there is a case where the
area of the pixels which are in contact with the nip portion 501 and which have the maximum amount of applied toner
is large as shown in Fig. 5B, and there is also a case where the area of the pixels which are in contact with the nip portion
501 and which have the maximum amount of applied toner is small as shown in Fig. 5C.
[0042] In the case where the area of the pixels which are in contact with the nip portion 501 and which have the
maximum amount of applied toner is large as shown in Fig. 5B, a higher fixing temperature is necessary as compared
with the case where the area of the pixels which are in contact with the nip portion 501 and which have the maximum
amount of applied toner is small as shown in Fig. 5C. Further, in a case where the area of the pixels which are in contact
with the nip portion 501 and which have the maximum amount of applied toner exceeds a certain level, there is no choice
but to control fixing at high temperatures. However, in a case where the area of the pixels which are in contact with the
nip portion 501 and which have the maximum amount of applied toner is small, it is possible to control fixing at low
temperatures. This is because in the case where the area of the pixels which are in contact with the nip portion 501 and
which have the maximum amount of applied toner is small, heat from a portion having no applied toner in a sheet is
transferred to a portion having applied toner at the time of fixing, and it is possible to fix the image at low fixing temperatures.
In the case where the area of the pixels which are in contact with the nip portion 501 and which have the maximum
amount of applied toner exceeds a certain level, heat from a portion having no applied toner in a sheet is not transferred
close to a center of a portion having applied toner, and therefore it is necessary to control fixing at high fixing temperatures.
[0043] Accordingly, in the present embodiment, the region information detecting unit 304 detects the area of the pixels
which are in an image and whose amount of applied toner is equal to or larger than the predetermined threshold and
controls the fixing unit 405 according to the detection result.
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[0044] Fig. 6 shows part of an output image. Regions 601 to 605 are regions of pixels which have a maximum amount
of applied toner. Further, the region 601 is composed of 10 pixels, the region 602 is composed of 14 pixels, the region
603 is composed of 13 pixels, the region 604 is composed of 19 pixels, the region 605 is composed of 426 pixels, and
these regions exist in one page. In the present embodiment, the region information detecting unit 304 detects the areas
of the pixels of the regions 601 to 605 and controls the temperature of the fixing unit 405 according to the detection result.
[0045] Fig. 7 is a flowchart for a case where the control unit 204 controls the temperature of the fixing unit 305 according
to the result of detection by the region information detecting unit 304. More specifically, in the present embodiment, the
result of detection by the region information detecting unit 304 is maximum area of continuous regions of pixels whose
amount of applied toner(pixel value) is equal to or larger than the predetermined threshold. Further, this flowchart is
implemented by the CPU of the image forming apparatus 100 performing processing according to the program stored
in the ROM of the image forming apparatus 100.
[0046] In step S701, the control unit 204 of the image forming apparatus 100 obtains the result of detection by the
region information detecting unit 304 of the information processing unit 201. The details will be described later with
reference to Fig. 8.
[0047] In step S702, the control unit 204 determines whether or not the value of the region information obtained in
step S701 is equal to or larger than 3600 pixels. In a case where the value of the region information is equal to or larger
than 3600 pixels, it is determined that the area of the pixels whose amount of applied toner is equal to or larger than the
predetermined threshold exceeds a certain level as described above, and the process proceeds to step S703. Further,
in a case where it is determined that the value of the region information is smaller than 3600 pixels, the process proceeds
to step S704.
[0048] In step S703, the control unit 204 controls the temperature of the fixing unit 405 not to change the temperature
at the time of fixing.
[0049] In step S704, the control unit 204 determines whether or not the value of the region information is equal to or
larger than 400 pixels. In a case where the value of the region information is equal to or larger than 400 pixels, the
process proceeds to step S705. In a case where the value of the region information is smaller than 400 pixels, the
process proceeds to step S706.
[0050] In step S705, the control unit 204 controls the temperature of the fixing unit 405 to lower the temperature at
the time of fixing by 5°C.
[0051] In step S706, the control unit 204 determines whether or not the value of the region information is equal to or
larger than 100 pixels. In a case where it is determined that the value of the region information is equal to or larger than
100 pixels, the process proceeds to step S707. In a case where it is determined that the value of the region information
is smaller than 100 pixels, the process proceeds to step S708.
[0052] In step S707, the control unit 204 controls the temperature of the fixing unit 405 to lower the temperature at
the time of fixing by 10°C.
[0053] In step S708, the control unit 204 controls the temperature of the fixing unit 405 to lower the temperature at
the time of fixing by 15°C.
[0054] As described above, the control unit 204 of the image forming apparatus 100 controls the temperature of the
fixing unit 405 according to the value of the region information detected by the region information detecting unit 304.
[0055] Next, an explanation will be made on a method for detecting, by the region information detecting unit 304 of
the information processing unit 201, maximum area of the continuous regions of the pixels whose amount of applied
toner is equal to or larger than the predetermined threshold. Fig. 8 is a flowchart for detecting maximum area of the
continuous regions of the pixels whose amount of applied toner is equal to or larger than the predetermined threshold.
Further, this flowchart is implemented by the CPU of the image forming apparatus 100 performing processing according
to the program stored in the ROM of the image forming apparatus 100.
[0056] In step S801, the region information detecting unit 304 of the information processing unit 201 starts raster scan.
[0057] In step S802, the region information detecting unit 304 determines whether or not the amount of applied toner
of a targeted pixel (hereinafter referred to as "the target pixel") is equal to or larger than the predetermined threshold.
In the present embodiment, the predetermined threshold is 200% which is the maximum amount of applied toner. In a
case where it is determined that the amount of applied toner of the target pixel is equal to or larger than 200%, the
process proceeds to step S803.
[0058] In step S803, the region information detecting unit 304 adopts the target pixel as an 8-neighbor search starting
point.
[0059] In step S804, the region information detecting unit 304 starts 8-neighbor sequential search.
[0060] In step S805, the region information detecting unit 304 determines whether or not the amount of applied toner
of an adjacent pixel is equal to or larger than 200%. In a case where it is determined that the amount of applied toner
of the adjacent pixel is equal to or larger than 200%, the process proceeds to step S806.
[0061] In step S806, the region information detecting unit 304 increments the value of "Area Count" to calculate the
area of the pixels whose amount of applied toner is equal to or larger than 200%.
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[0062] In step S807, the region information detecting unit 304 determines whether the 8-neighbor sequential search
ends. In a case where the process returns to the 8-neighbor search starting point, it is determined that the 8-neighbor
sequential search ends, which indicates calculation on the area of the continuous region is completed. In a case where
it is determined that the 8-neighbor sequential search ends, the process proceeds to step S808. Further, in a case where
it is determined that the 8-neighbor sequential search does not end, the process proceeds to step 804.
[0063] In step S808, the region information detecting unit 304 compares the value of "Max Area" with the value of
"Area Count" of the continuous region calculated in step S806. In a case where the value of "Area Count" calculated in
step S806 is larger than the value of "Max Area," the process proceeds to step S809. Further, in a case where the value
of "Area Count" calculated in step S806 is smaller than the value of "Max Area," the process proceeds to step S810.
[0064] In step S809, the region information detecting unit 304 assigns the value of "Area Count" to the value of "Max
Area." In this manner, maximum area of the continuous regions is held as the value of "Max Area." More specifically, in
a case where the areas of the pixels of the regions 601 and 602 in Fig. 6 are compared, it is determined that the area
of the pixels of the region 602 is larger than the area of the pixels of the region 601, and the value of "Area Count" of
the region 602 is held as the value of "Max Area."
[0065] In step S810, the region information detecting unit 304 clears the value of "Area Count."
[0066] In step S811, the region information detecting unit 304 shifts the target pixel.
[0067] In step S812, the region information detecting unit 304 determines whether raster scan ends. In a case where
it is determined that raster scan does not end, the process proceeds to step S802. More specifically, steps S802 to S811
are repeated until it is determined that raster scan ends in step S812. Further, in a case where it is determined that
raster scan ends, the process proceeds to step S813.
[0068] In step S813, the region information detecting unit 304 notifies the control unit 204 of the image forming apparatus
100 of the value of "Max Area" as the value of the region information.
[0069] As described above, the region information detecting unit 304 detects maximum area of the continuous regions
of the pixels whose amount of applied toner is equal to or larger than the predetermined threshold. In the case of the
image shown in Fig. 6, for example, the value of the region information detected by the region information detecting unit
304 is 426 pixels for the image 605, and the region information detecting unit 304 notifies the control unit 204 of the
image forming apparatus 100 of this value.
[0070] The control unit 204 notified of the region information controls the temperature of the fixing unit 405 according
to the region information as shown in the flowchart of Fig. 7. In the case of the image shown in Fig. 6, it is possible to
lower the temperature at the time of fixing by 5°C. More specifically, assuming that the temperature of the fixing unit 405
is initially controlled at 180°C, it is possible to perform control so that the temperature of the fixing unit 405 at the time
of fixing is 175°C which is 5°C lower.
[0071] As described above, in the present embodiment, maximum area of the continuous regions of the pixels whose
amount of applied toner is largest is detected, and the temperature of the fixing unit 405 is controlled (the fixing temperature
is determined) according to the detection result, whereby the fixing temperature can be controlled according to the
thermal responsiveness of the fixing unit 405. Accordingly, the fixing temperature can be controlled with higher precision
as compared with the case of identifying the characteristics of an entire image based on a relationship between a pixel
density distribution ratio and the area of an image and determining a fixing temperature according to the characteristics.
[0072] Further, although the continuous regions of the pixels whose amount of applied toner is largest are detected
in the present embodiment, it is possible to detect continuous regions of pixels whose amount of applied toner is not
largest but second largest or third largest. Then the temperature of the fixing unit 405 is controlled according to the size
of the detected continuous regions.
[0073] Further, in the present embodiment four-level conditions on the area of a continuous region of pixels whose
amount of applied toner is equal to or larger than the threshold (i.e., the condition that the area is equal to or larger than
3600 pixels, the condition that the area is equal to or larger than 400 pixels and is smaller than 3600 pixels, the condition
that the area is equal to or larger than 100 pixels and is smaller than 400 pixels, and the condition that the area is smaller
than 100 pixels) are set to determine the temperature of the fixing unit 405. However, this is an example, and the present
invention is not limited to this example. The conditions on the area (the conditions on the size) of a continuous region
are determined according to a material used by the fixing unit 405 of the image forming apparatus 100 and the thermal
responsiveness of the fixing unit 405. In this regard, the conditions on the area are not limited to four levels, and two or
more levels may be set as necessary.

(Embodiment 2)

[0074] In Embodiment 1, the temperature of the fixing unit 405 is controlled discretely according to the result of detection
by the region information detecting unit 304. More specifically, in Embodiment 1 four-level conditions on the area of a
continuous region of pixels whose amount of applied toner is largest are set to determine the temperature of the fixing
unit 405. In the present embodiment, the fixing temperatures of the fixing unit 405 are set discretely against conditions
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on the area of a continuous region of pixels whose amount of applied toner is equal to or larger than the predetermined
threshold in order to determine the temperature of the fixing unit 405, but the temperature of the fixing unit 405 is
determined continuously to perform temperature control. More specifically, in the present embodiment, the fixing tem-
perature of the fixing unit 405 is set to correspond one-to-one to the maximum area of the continuous regions of the
pixels whose amount of applied toner is equal to or larger than the predetermined threshold, so that the temperature of
the fixing unit 405 is controlled with high accuracy.
[0075] In the present embodiment, the network system including the image processing and forming apparatus and its
functional blocks and the physical configuration of the image forming apparatus 100 including the fixing unit 405 are the
same as those of Embodiment 1. Accordingly, explanations thereof are omitted. Further, processing in which the region
information detecting unit 304 detects, as the region information, maximum area of the continuous regions of the pixels
whose amount of applied toner is equal to or larger than the predetermined threshold is also the same as that of
Embodiment 1. Accordingly, explanations thereof are omitted.
[0076] In the present embodiment, the control unit 204 controls the temperature of the fixing unit 405 according to the
region information. This processing will be explained below.
[0077] Fig. 9 is a table showing a one-to-one relationship between the value of the region information and the tem-
perature for controlling fixing in accordance with the present embodiment. This table shows that in a case where the
number of pixels whose amount of applied toner is equal to or larger than the predetermined threshold is one, the
temperature of the fixing unit 405 is controlled at 180.000°C. Likewise, the numbers of pixels whose amount of applied
toner is equal to or larger than the predetermined threshold each correspond to the controlled temperatures of the fixing
unit 405. In a case where the number of pixels whose amount of applied toner is equal to or larger than the predetermined
threshold is 3600 or more, the temperature of the fixing unit 405 is controlled at 200.000°C. Further, a one-to-one
relationship between the value of the region information and the temperature for controlling fixing shown in Fig. 9 is held
in a lookup table (hereinafter referred to as "the LUT") in the image forming apparatus 100.
[0078] Fig. 10 is a flowchart for a case where the control unit 204 controls the temperature of the fixing unit 405
according to the result of detection by the region information detecting unit 304 in accordance with the present embod-
iment. Further, this flowchart is implemented by the CPU of the image forming apparatus 100 performing processing
according to the program stored in the ROM of the image forming apparatus 100.
[0079] In step S1001, the control unit 204 of the image forming apparatus 100 obtains the result of detection by the
region information detecting unit 304 of the information processing unit 201.
[0080] In step S1002, the controlled temperature of the fixing unit 405 corresponding to the obtained region information
is retrieved from the LUT in the image forming apparatus 100. Further, information in the LUT is a one-to-one relationship
between the value of the region information and the temperature for controlling fixing shown in Fig. 9.
[0081] Lastly, in step S1003, the value retrieved in step S1002 is determined as the controlled temperature of the
fixing unit 405. The controlled temperature of the fixing unit 405 determined in step S1003 is sent to the control unit 204
of the image forming apparatus 100 and is used to control the temperature of the fixing unit 405.
[0082] As described above, in the present embodiment, the controlled temperature of the fixing unit 405 is set to
correspond one-to-one to maximum area of the continuous regions of the pixels whose amount of applied toner is equal
to or larger than the predetermined threshold, whereby temperature control can be performed with higher precision as
compared with Embodiment 1.
[0083] Further, the relationship between the fixing temperature and the area of the continuous region of the pixels
whose amount of applied toner is equal to or larger than the predetermined threshold in the present embodiment is an
example, and the present invention is not limited to this example. The relationship between the area of the continuous
region and the fixing temperature is determined according to a material used by the fixing unit 405 of the image forming
apparatus 100 and the thermal responsiveness of the fixing unit 405.

(Embodiment 3)

[0084] In Embodiment 1, the temperature of the fixing unit 405 is determined discretely according to the result of
detection by the region information detecting unit 304 to perform temperature control. In Embodiment 2, the temperature
of the fixing unit 405 is determined continuously to perform temperature control. In the above-explained embodiments,
the region information detecting unit 304 detects the area of the pixels calculated by using the continuity of the pixels
whose amount of applied toner is equal to or larger than the predetermined threshold.
[0085] However, even in a case where the total amount of applied toner in a local region of a predetermined size (for
example, 80 pixels 3 80 pixels) in an image is equal to or larger than a certain value, it is considered necessary to
change the controlled temperature of the fixing unit 405 in consideration of the thermal responsiveness of the fixing unit
405. This is because in a case where the total amount of applied toner in the local region in the image is large, it is
necessary to fix the image at a high temperature, and in a case where the total amount of applied toner in the local
region in the image is small, it is possible to fix the image at a low temperature.
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[0086] Accordingly, in the present embodiment, the region information detecting unit 304 calculates the total amount
of applied toner in the local region of the predetermined size in the image and controls the temperature of the fixing unit
405 according to the result of calculation.
[0087] In the present embodiment, the network system including the image forming apparatus 100 and its functional
blocks and the physical configuration of the image forming apparatus 100 including the fixing unit 405 are the same as
those of Embodiments 1 and 2. Accordingly, explanations thereof are omitted.
[0088] With respect to the present embodiment, an explanation will be made on processing in which the region infor-
mation detecting unit 304 detects the total amount of applied toner in the local region as the region information and
processing in which the control unit 204 controls the temperature of the fixing unit 405 according to the region information.
[0089] Firstly, the total amount of applied toner in the local region which is necessary for explaining the present
embodiment will be explained with reference to Figs. 11A and 11B. The total amount of applied toner is defined in the
following manner.
[0090] For example, assume that a pixel 1101 in Fig. 11A represents a region of one pixel. In a case where toner of
Y 100%, M 25%, C 25%, and K 50% is applied on the pixel 1101, toner whose amount is represented by the following
formula is applied on the pixel. 

[0091] In a case where the amount of applied toner for one color unit is 100%, since toner of 200% is applied on the
region of the one pixel (the pixel 1101), toner for two color units is applied, and the total amount of applied toner in the
region of the one pixel can be said to be an amount for 2 color units.
[0092] According to this definition, in a case where the size of the region is four pixels as represented by a region
1102 of Fig. 11B, and toner of Y 100%, M 25%, C 25%, and K 50% is applied on each pixel, the total amount of applied
toner in the region 1102 is an amount for 8 color units (= 2 color units 3 4 pixels).
[0093] Next, a relationship between the thermal responsiveness of the fixing unit 405 and the total amount of applied
toner is considered by paying attention to the local region of 80 pixels 3 80 pixels which is used as an example in the
present embodiment. In a case where the total amount of applied toner in the local region of 80 pixels 3 80 pixels
exceeds an amount for 7200 color units (= 60 pixels 3 60 pixels 3 2 color units), the controlled temperature of the fixing
unit 405 cannot be lowered. However, in a case where the total amount of applied toner is an amount for 800 color units
(= 20 pixels 3 20 pixels 3 2 color units), the controlled temperature of the fixing unit 405 can be lowered by 5°C. Further,
in a case where the total amount of applied toner is an amount for 200 color units (= 10 pixels 3 10 pixels 3 2 color
units), the controlled temperature of the fixing unit 405 can be lowered by 10°C. In a case where the total amount of
applied toner is smaller than the amount for 200 color units, the controlled temperature of the fixing unit 405 can be
lowered by 15°C.
[0094] In view of the above, a flowchart for controlling the temperature of the fixing unit 405 by the control unit 204 of
the image forming apparatus 100 is designed to be the one shown in Fig. 12. Further, this flowchart is implemented by
the CPU of the image forming apparatus 100 performing processing according to the program stored in the ROM of the
image forming apparatus 100.
[0095] In step S1201, the control unit 204 obtains, from the information processing unit 201, the total amount of applied
toner as the region information.
[0096] Next, in step S1202, it is determined whether or not the total amount of applied toner is equal to or larger than
the amount for 7200 color units. In a case where the total amount of applied toner is equal to or larger than the amount
for 7200 color units, the process proceeds to step S1203. In a case where the total amount of applied toner is smaller
than the amount for 7200 colors, the process proceeds to step S1204.
[0097] In step S1203, the controlled temperature of the fixing unit 405 is not changed.
[0098] In step S1204, it is determined whether or not the total amount of applied toner is equal to or larger than the
amount for 800 color units. In a case where the total amount of applied toner is equal to or larger than the amount for
800 color units, the process proceeds to step S1205. In a case where the total amount of applied toner is smaller than
the amount for 800 color units, the process proceeds to step S1206.
[0099] In step S1205, the controlled temperature of the fixing unit 405 is lowered by 5°C.
[0100] In step S1206, it is determined whether or not the total amount of applied toner is equal to or larger than the
amount for 200 color units. In a case where the total amount of applied toner is equal to or larger than the amount for
200 color units, the process proceeds to step S1207. In a case where the total amount of applied toner is smaller than
the amount for 200 colors, the process proceeds to step S1208.
[0101] In step S1207, the controlled temperature of the fixing unit 405 is lowered by 10°C.
[0102] In step S1208, the controlled temperature of the fixing unit 405 is lowered by 15°C.
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[0103] In this manner, the temperature of the fixing unit 405 is controlled according to the detected total amount of
applied toner in the local region.
[0104] As described above, in order to change the controlled temperature of the fixing unit 405 according to the total
amount of applied toner in the local region in the image, it is necessary to detect the total amount of applied toner in the
local region by the region information detecting unit 304 in the information processing unit 201. The detecting method
will be explained below with reference to the flowchart of Fig. 13. Further, this flowchart is implemented by the CPU of
the image forming apparatus 100 performing processing according to the program stored in the ROM of the image
forming apparatus 100.
[0105] In step S1301, raster scan is started.
[0106] In step S1302, the local region of 80 pixels 3 80 pixels is identified based on the target pixel.
[0107] Next, in step S1303, the total amount of applied toner in the local region of 80 pixels 3 80 pixels is calculated
by summing the amounts of applied toner for YMCK in the respective pixels of 80 pixels 3 80 pixels.
[0108] In step S1304, the maximum total amount of applied toner is compared with the total amount of applied toner
calculated in step S1303. In a case where the total amount of applied toner calculated in step S1303 is larger than the
maximum total amount of applied toner, the process proceeds to step S1305. Further, in a case where the total amount
of applied toner calculated in step S1303 is smaller than the maximum total amount of applied toner, the process proceeds
to step S1306.
[0109] In step S1305, the total amount of applied toner calculated in step S1303 is assigned to the maximum total
amount of applied toner. In this manner, the total amount of applied toner calculated in step S1303 is held as the maximum
total amount of applied toner.
[0110] In step S1306, the total amount of applied toner is cleared.
[0111] In step S1307, the target pixel is shifted one pixel.
[0112] Next, in step S1308, it is determined whether raster scan ends. In a case where it is determined that raster
scan does not end, the process proceeds to step S1302. More specifically, steps S1302 to S1307 are repeated until it
is determined that raster scan ends in step S1308. Further, in a case where it is determined that raster scan ends, the
process proceeds to step S1309.
[0113] In step S1309, the information processing unit 201 notifies the control unit 204 of the image forming apparatus
100 of the maximum total amount of applied toner.
[0114] In this manner, it becomes possible to obtain and use the total amount of applied toner in the local region in
the image to determine the controlled temperature of the fixing unit 405. Further, the size of the local region in the image
and the total amount of applied toner in the local region which is necessary for determining the controlled temperature
of the fixing unit 405 in the present embodiment are examples and the present invention is not limited to these examples.
The size of the local region in the image and the total amount of applied toner in the local region are variable according
to a material for the fixing unit 405 and the thermal responsiveness of the fixing unit 405.
[0115] Further, it is possible to set a one-to-one relationship between the total amount of applied toner in the local
region in the image and the controlled temperature of the fixing unit 405 to continuously perform temperature control as
in Embodiment 2.
[0116] Further, although as color material toner is applied in the description of Embodiments 1 to 3, it is also possible
to apply ink used for ink jet printer.

(Other Embodiments)

[0117] Aspects of the present invention can also be realized by a computer of a system or apparatus (or devices such
as a CPU or MPU) that reads out and executes a program recorded on a memory device to perform the functions of the
above-described embodiment(s), and by a method, the steps of which are performed by a computer of a system or
apparatus by, for example, reading out and executing a program recorded on a memory device to perform the functions
of the above-described embodiment(s). For this purpose, the program is provided to the computer for example via a
network or from a recording medium of various types serving as the memory device (e.g., computer-readable medium).
[0118] While the present invention has been described with reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all such modifications and equivalent structures and functions.

Claims

1. An image forming apparatus for controlling a fixing temperature of a fixing unit configured to fix color material on a
printing medium, the image forming apparatus comprising:
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an input unit (202) configured to input image data; and
a controlling unit (204) configured to control a fixing temperature of the fixing unit based on a size of a continuous
region of pixels whose pixel values are equal to or larger than a predetermined pixel value in the image data.

2. The image forming apparatus according to claim 1, wherein the controlling unit controls the fixing temperature such
that the larger the size of the continuous region is, the higher the fixing temperature is made to be.

3. The image forming apparatus according to claim 1, wherein the controlling unit controls the fixing temperature such
that the fixing temperature is made to be a first fixing temperature in a case where the size of the continuous region
is equal to or larger than a predetermined value, and the fixing temperature is made to be a second fixing temperature
which is lower than the first fixing temperature in a case where the size of the continuous region is smaller than the
predetermined value.

4. An image forming method for controlling a fixing temperature of a fixing unit configured to fix color material on a
printing medium, the image forming method comprising:

an input step of inputting image data; and
a controlling step of controlling a fixing temperature of the fixing unit based on a size of a continuous region of
pixels whose pixel values are equal to or larger than a predetermined pixel value in the image data.

5. A non-transitory computer-readable medium storing program which causes a computer to perform the image forming
method according to claim 4.
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