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IMAGE FORMINGAPPARATUS THAT 
DETECTS OVERLAP OF COLOR MATERIAL 
IMAGE PROCESSINGAPPARATUS AND 

IMAGE PROCESSING METHOD 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 This disclosure relates to a technique of detecting an 
overlap of color materials when forming an image on a 
recording material by a plurality of color materials. 
0003 2. Description of the Related Art 
0004 Japanese Patent Laid-Open No. H02-002583 and 
Japanese Patent Laid-Open No. 2009-92688 disclose image 
forming apparatuses that, from image data of an image to be 
printed, estimate a state of overlapping of color materials 
used for image formation, and control image forming condi 
tions in accordance with the estimated details. 

0005. Upon estimation of overlapping of color materials 
of an image from image data, it is necessary to store image 
data and data generated based on the image data. In general, 
it is better that a capacity (size) of a storage unit, such as a 
memory that is allocated in order to store such data, be 
smaller, and for this the amount of data that is stored may be 
reduced. 

SUMMARY OF THE INVENTION 

0006. According to an aspect of the present invention, an 
image forming apparatus for forming an image on a recording 
material by a plurality of color materials includes: a determi 
nation unit configured to determine, based on converted data 
that are converted from image data corresponding to each 
image formed by the plurality of color materials, values each 
relating to an area of a respective color material caused to 
adhere to a recording material; and a detection unit config 
ured to detect, based on the values each relating to the area of 
the respective color material that the determination unit deter 
mines, an overlapping of color materials. 
0007 Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is an overview configuration diagram of an 
image forming apparatus according to an embodiment. 
0009 FIG. 2A and FIG. 2B are views for showing a con 
trol configuration of the image forming apparatus according 
to an embodiment. 

0010 FIG.3 is a flowchart for clump detection processing 
according to an embodiment. 
0011 FIG. 4A and FIG. 4B are explanatory views for 
processing in an overlap detection circuit according to an 
embodiment. 

0012 FIG. 5 is an overview configuration diagram of a 
fixing unit according to an embodiment. 
0013 FIG. 6 is an explanatory view of fixing temperature 
control according to an embodiment. 
0014 FIG. 7 is an explanatory view of primary transfer 
bias control according to an embodiment. 
0015 FIG. 8 is an explanatory view of a primary transfer 
bias control according to an embodiment. 
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DESCRIPTION OF THE EMBODIMENTS 

0016 Exemplary embodiments of the present invention 
will be described hereinafter with reference to the drawings. 
Note that the following embodiments are only examples, and 
the present invention is not limited to the content of the 
embodiments. Also, for the following drawings, elements that 
are not necessary in the explanation of the embodiment are 
omitted from the drawings. 

First Embodiment 

0017 FIG. 1 is an overview configuration diagram of an 
image forming apparatus 8 according to this embodiment. 
The image forming apparatus of the present embodiment 
forms a full color image by overlaying toner images formed 
by toners (color materials) of four colors: yellow, cyan, 
magenta, and black. In FIG. 1, Y. M. Cand Kadded on the end 
of reference numerals indicate that a corresponding compo 
nent is something that corresponds to formation of a yellow, 
cyan, magenta, and black toner image respectively. Note that 
in the following explanation, in a case where it is not neces 
sary to distinguish the color of the toner, the reference 
numeral is used with the alphabet suffix on the end removed. 
An image forming station 1 includes a photosensitive mem 
ber 101 that is rotationally driven, a charging unit 103 that 
charges to a uniform potential a surface of the photosensitive 
member 101, and a developing unit 102 that makes visible a 
toner image by Supplying toner to an electrostatic latent 
image formed on the surface of the photosensitive member 
101. Note, the electrostatic latent image of each photosensi 
tive member 101 is formed by an exposure unit 3., for each 
color, Scanning with light the Surface of the corresponding 
photosensitive member 101 based on image data. A primary 
transfer roller 2, for each color, transfers to an intermediate 
transfer belt 6, which is an image carrying member that is 
rotationally driven, a toner image formed on a corresponding 
photosensitive member 101 by outputting a primary transfer 
bias. Note, a full color image is formed by controlling a 
transfer timing so as to transfer overlapping each of the toner 
images formed on the photosensitive member 101 to the 
intermediate transfer belt 6. 

0018. A toner image transferred to the intermediate trans 
fer belt 6 is conveyed to an opposing position of a secondary 
transferroller 13 by a rotation of the intermediate transfer belt 
6. A recording material P stored in a cassette 14 is conveyed 
to a nip area of the intermediate transfer belt 6 and the sec 
ondary transfer roller 13 by a roller arranged along a convey 
ance path 10. The secondary transfer roller 13, by outputting 
a secondary transfer bias, transfers the toner image of the 
intermediate transfer belt 6 to the recording material. The 
recording material P to which the toner image is transferred is 
heated and pressurized in a fixing unit 12, and after the fixing 
of the toner image is performed, the recording material P is 
discharged to a discharge tray 15. 
0019. A video controller 20 receives, from an external 
apparatus Such as a host computer (not shown), image data to 
form on the recording material P. and performs predetermined 
processing Such as color conversion processing, halftoning 
processing, or the like, on the image data. This processed 
image data are converted into a driving signal in order to drive 
the exposure unit 3 and outputted to a control unit 21. The 
control unit 21 performs image formation control by trans 
mitting the driving signal to the exposure unit 3, and control 
ling each unit shown in FIG. 1. 
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0020 FIG. 2A is a configuration diagram of the video 
controller 20 and the control unit 21 according to the present 
embodiment. As previously explained, the video controller 
20, when image data are received in a raster sequence from an 
external apparatus (not shown), performs predetermined 
image processing, Such as for example color conversion pro 
cessing, halftoning processing, or the like, on the received 
image data. Note, functional blocks indicating processing 
that is not related directly to the explanation of the present 
embodiment, Such as those for color conversion processing, 
halftoning processing, or the like, are omitted in FIG. 2A. 
Image data for each color to which the predetermined pro 
cessing is applied is converted into a driving signal in order to 
drive the exposure unit 3 by a pulse modulation circuit 201, 
and is outputted to the exposure unit 3 via the control unit 21. 
Also, image data of each color is output to a clump detection 
circuit 202, and in the clump detection circuit 202, a value 
relating to a size of a clump of toner (a value relating to an 
area) is determined. Output of each clump detection circuit 
202 is output to an overlap detection circuit 203, and the 
overlap detection circuit 203, based on output from the clump 
detection circuit 202, stores the data in a page memory 212. 
The overlap detection circuit 203, from data stored in the page 
memory 212, detects a degree of overlapping oftoner of each 
color in each region, converts into a numeric value this 
degree, and outputs it to the CPU 211. The CPU 211 controls 
image forming conditions in accordance with the degree of 
overlapping of the toner image, for example. 
0021 Firstly, explanation will be given for processing in 
the clump detection circuit 202. The clump detection circuit 
202, from image data for forming an image by toner of each 
color input from an external host computer, or the like, counts 
a number of dots (number of pixels) for which toner is caused 
to adhere for each predetermined range. Note, in the present 
embodiment, the predetermined range is set to be a rectangu 
lar range of LXXLy dots (pixels). The clump detection circuit 
202 outputs a count value for each range as a clump amount 
indicating an area of a clump oftoner. Note, in the explanation 
following, it is assumed that image data of one dot is dbits, 
and sizes in a main scanning direction and a Sub-Scanning 
direction of a formation target image are W and H dots. Also, 
the clump detection circuit 202 is provided with a memory for 
WXLy dots where one dot corresponds to one bit, i.e. a 
memory of WXLyxone bit. This memory is a storage unit for 
storing data indicating whether or notatoner adheres for dots 
on a predetermined number of lines in the main scanning 
direction, Ly lines in the present example. 
0022 Continuing on, explanation will be given for opera 
tion of the clump detection circuit 202 using a flowchart of 
FIG. 3. The clump detection circuit 202, in step S10, reads in 
image data for the first WXLy dots of image data. Then, in the 
present example, in a case where toner adheres for a dot or in 
a case where toner does not adhere for a dot, respectively a “1” 
or a “0” are caused to be stored for a corresponding position 
of the above described memory for the WXLy dots. The clump 
detection circuit 202, in step S11, from the data stored in the 
memory for the WXLy dots, in units of ranges of LXXLy dots, 
counts the number of dots for which toner is adhered in each 
range, and sets these count values to be the clump amounts for 
the ranges. Note, because the size of the memory is for WXLy 
dots, there exists W/LX ranges of LXXLy dots. Note, in the 
present example, it is assumed that Wis an integer multiple of 
LX, but when that is not the case, the length in the main 
scanning direction of the last range is less than LX. The clump 
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detection circuit 202, in step S12, outputs a clump amount for 
each range to the overlap detection circuit 203. After that, in 
step S13, the clump detection circuit 202 determines whether 
image data for one page has been processed, and in a case 
where it has not been processed, repeats the processing from 
step S10 for the next WXLy dots of image data. 
0023 Continuing on, explanation will be given for pro 
cessing in the overlap detection circuit 203. Note, in the 
present embodiment, the image to be formed is divided into a 
plurality of regions of a predetermined size, and detection of 
overlapping oftoner is performed for each region. Below it is 
assumed that the size of a region is RxxRy dots. Note that 
Lx<RX and Ly<Ry. However, it is possible to configure so 
that LX=RX and Ly=Ry. For example, it is possible to deter 
mine each value Such that LX is RX times an integer factor of 
1, and Ly is Rytimes an integer factor of 1. The page memory 
212 of FIG. 2A is a memory having a capacity for storing r 
bits of data for each color for each region. In other words, the 
page memory 212 is of a size of Qxrx4 bits where Q is the 
number of regions. Note, the number of regions is a product of 
a number (W/RX) with everything below the decimal point 
rounded up, and a number (H/Ry) with everything below the 
decimal point rounded up. Because it is assumed that the area 
of a region is fixed, Rx and Ry can be determined such that 
(WRX) and (H/Ry) become integers. In the following expla 
nation, r=2 bits. Also, it is assumed that the value of LXXLy is 
larger than a maximum value 3 that can be expressed in 2 bits. 
0024. The overlap detection circuit 203 stores a clump 
amount that the clump detection circuit 202 corresponding to 
each color outputs into a storage position of a corresponding 
region of the page memory 212. Note, because the maximum 
value of the clump amount is LXXLy, and this is larger than the 
maximum value 3 that can be expressed in 2 bits, the overlap 
detection circuit 203 quantizes a clump amount into 2 bits by 
a predetermined quantization step and stores the result in the 
page memory 212. Note, because LX-RX and Ly-Ry, a plu 
rality of ranges for which clumps are detected exist in one 
region. In this embodiment, the overlap detection circuit 203 
quantizes a maximum value of these and stores the result in 
the page memory 212. However, it is possible to use an 
average value, or the like. 
(0025 FIG. 4A and FIG. 4B are explanatory views for 
processing in the overlap detection circuit 203. FIG. 4A indi 
cates an image that is formed, and a conveyance direction 
indicated by an arrow symbol corresponds to the Sub-Scan 
ning direction. Also, a direction perpendicular to the convey 
ance direction indicated by the arrow symbol corresponds to 
the main scanning direction. Note, a region of a rectangle 
indicated by dashed lines in FIG. 4A indicates a region of a 
size of RXxRy dots. In FIG. 4A, in a region #1, a clump of a 
toner image that is blue (cyan--magenta) of P01xxP01y dots 
is formed. Here, it is assumed that P01X-LX and P01y>Ly. In 
such a case, for both the clump detection circuit 202C for cyan 
and the clump detection circuit 202M for magenta, a maxi 
mum value LXXLy is output as a clump amount. Then, the 
overlap detection circuit 203, as is shown in FIG. 4B, stores 
the maximum value 3 represented by 2 bits for cyan and 
magenta in a storage position corresponding to the region #1 
in the page memory 212. 
0026. Also, in a region #2 of FIG. 4A, clumps of a toner 
image of cyan and magenta of P02xxP02y dots are respec 
tively formed. Here, it is assumed that P02x>LX and 
P02y>Ly. Accordingly, similarly to the region #1, as is shown 
in FIG. 4B, cyan (C)=3 and magenta (M)=3 are stored in a 
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storage position corresponding to the region #2 in the page 
memory 212. Also, in an region #3 of FIG. 4A, two clumps of 
magenta toner image of P03xxP03y dots and P04xxP04y 
dots are formed. Here, it is assumed P03x>LX>P04X and 
P03yr-Lyo-P04y. As with the region #3, in a case where there 
is a plurality oftoner image clumps that are the same color, in 
this embodiment, the maximum value of these is stored. In 
other words, magenta 3 is stored in a storage position corre 
sponding to the region #3 in the page memory 212. Further 
more, in an region #4, a blue toner image clump of P04XX 
P04y dots is formed. Here, it is assumed that LX-P04X and 
Lyo-P04y. In the present example, by quantization into 2 bits, 
cyan=1 and magenta=1 are each stored at a storage position 
corresponding to the region #4 in the page memory 212. 
0027. The overlap detection circuit 203, from values of 
each color of each region of the page memory 212 determines 
an overlapping of toner in each region. As an example, it is 
determined that there is toner overlapping for a region in 
which a plurality of colors for which the value is not zero 
exist. In other words, for a region in which a plurality of colors 
for which the clump amount after quantization is not Zero 
exist, it is determined that there is an overlapping of toner. In 
such a case, in the state of FIG. 4B, it is determined that there 
is overlapping for the regions #1, #2, and #4. However, in the 
region #2, as is shown in FIG. 4A, the cyan and the magenta 
are actually not overlapping. This is an example of an incor 
rect detection. A probability of occurrence of an incorrect 
detection is dependent upon the size of the RXxRy dot region 
and the size of the LXXLy dot range at which the clumps are 
detected. In other words, the smaller the sizes of the regions 
than the range at which the clumps are detected, the higher the 
probability of occurrence of an incorrect detection becomes. 
Accordingly, the size of the regions and the size of the range 
at which the clumps are detected are determined by a permit 
ted probability of occurrence of an incorrect detection. 
0028 Note, configuration may be taken such that, for a 
region for which a plurality of colors for which the clump 
value after quantization is not Zero exist and the value for at 
least one of the colors is greater than or equal to a threshold, 
it is determined that there is an overlapping of toner. Further 
more, configuration may be taken Such that it is determined 
that there is overlapping oftoner in a region for which at least 
two colors for which the clump value after quantization is 
greater than or equal to a threshold exist. 
0029 Explanation will be given for an advantage of the 
present embodiment below. Note, a size of a 1 page image is 
WxH dots, and image data is dbits for each 1 dot for each 
color. Also, a formation timing difference between the pho 
tosensitive member 101 Y, the photosensitive member 101 M. 
and the photosensitive member 101 C, with the photosensi 
tive member 101 K that finally forms an electrostatic latent 
image, as shown in FIG.1, are respectively made to be D YK, 
D MK and D CK dots by a dot conversion. An explanation 
will be given for a case in which, in a conventional image 
forming apparatus, an overlapping of area LXXLy is detected. 
For yellow, to detect an overlap with black, which has the 
largest delay difference, a memory having a dot amount of 
D YK is required. Additionally, since it is necessary to detect 
an overlap for a size of LXXLy dots, it is necessary that the 
capacity of the memory be a value to which an additional Ly 
dots are added. In other words, the required memory size 
Mem(Y) for image data for yellow is as follows. 
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0030 Similarly, the memory size Mem(M) required to 
detect an overlap for magenta and black, and the memory size 
Mem(C) required to detect an overlap for cyan and black are 
as follows. 

0031 Additionally, the memory size Mem(K) required to 
detect an overlap between black image data and other colors 
is as follows. 

0032. From the above, a memory size Mem (O) that is 
required for holding image data as is and detecting an overlap 
of toner image is: 

Men(O) = Mem(Y) + Men(M) + Mem(C) + Men(K) 

0033. On the other hand, in the present embodiment, a size 
of a memory that each clump detection circuit 202 has is each 
WXLyx1-bit. Additionally, the page memory 212 for an over 
lap detection circuit 203 is (WRX)x(H/Ry)xrbit for each 
color. Therefore, the memory size Mem(N) required for the 
present embodiment is: 

0034. Here, explanation will be given for an effect of 
reducing memory by matching a realistic numeric value for 
each variable. The above described variables are assumed to 
be the following values: 
0035. W=5000 
0.036 H=8000 
0037 DYK=6000 
0038 D MK=4000 
0.039 D CK=2000 
0040) d=8 
0041 LX=Ly=16 
0042. Rx=Ry=64 
0043 r=2 
0044 Substituting the above values into the equations, the 
results are: 
0045 Mem(O)=482, 560, 000 (bits) 
0046 Mem(N)-398, 125 (bits) In the case of the above 
conditions, approximately 0.08% of memory size is needed to 
be able to detect toner overlap compared to the conventional 
art. 

0047. Thereafter, from image data, a value that represents 
an area of each of the clumps of a toner that adheres to a 
recording material is output, and for each region of a plurality 
of regions into which the image is divided, an overlap oftoner 
is detected based on a value that represents an area of a clump 
for each color material. By this configuration, the memory 
capacity required to detect an overlap can be reduced. Note, in 
the present embodiment explanation was given for a method 
of detecting an overlap of toner, for each region of a plurality 
of regions into which a formed image is divided, but limita 
tion is not made to this. For example, it is also possible to 
detect an overlap of toner by treating the entire formed image 
as one region. 
0048. Additionally, in this embodiment, configuration is 
taken in which the clump detection circuit 202 and the overlap 
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detection circuit 203 are arranged on the video controller 20, 
however the present invention is not limited to this kind of 
configuration. For example, as shown in FIG. 2B, a configu 
ration can be taken in which the clump detection circuit 202 
and the overlap detection circuit 203 are arranged on the 
control unit 21. Additionally, as shown in FIG. 2B, the clump 
detection circuit 202 can determine a size of a clump from a 
driving signal that each pulse modulation circuit 201 outputs. 
Since a driving signal is a pulse modulated signal, an opera 
tion equivalent to that of the configuration of FIG. 2A can be 
realized by installing a sampling circuit 204 for sampling for 
each dot. Additionally, in this embodiment, the clump detec 
tion circuit 202 outputs a count value for dots to which a toner 
adheres for every LXXLy range, and the overlap detection 
circuit 203 quantizes the count value and holds the result in 
the page memory 212. However, a configuration may be taken 
where, in the clump detection circuit 202, a count value for 
dots to which toner adheres is quantized, and the value after 
quantization is output as a value representing the area of the 
toner clump to the overlap detection circuit 203. 
0049. Also, in this embodiment, an image forming appa 
ratus determines an overlap of a color material. However, an 
image processing method for determining overlap of color 
material as explained in the present embodiment, is executed 
by an image processing apparatus, rather than the image 
forming apparatus, can also be configured. 

Second Embodiment 

0050. In this embodiment, a fixing temperature is con 
trolled as an image forming condition based on the overlap 
ping detection result explained in the first embodiment. FIG. 
5 is a cross sectional view of a fixing unit 12 according to an 
embodiment. The fixing unit 12 according to FIG. 5 includes 
a ceramic heater 601 for heating, a fixing film 602 and a 
pressure roller 603. The ceramic heater 601, the fixing film 
602 and the pressure roller 603 all have an elongated compo 
nent in the main Scanning direction. By causing the ceramic 
heater 601 to generate heat, the circumference surface (sur 
face) of the fixing film 602 is heated and a predetermined 
fixing temperature T is maintained. The pressure roller 603 
contacts with the fixing film 602 so as to apply pressure on the 
Surface of the fixing film 602 through a pressurization spring, 
or the like. 
0051. As has already been described, the toner image that 
was transferred to the recording material P is heated and 
pressurized by the fixing unit 12, and because of this the toner 
image is fixed on the recording material P. At this time, in the 
case that a heat of the surface of the fixing film 602 is not 
Sufficient, the toner image is not fixed to the recording mate 
rial P. and is discharged to the discharge tray 15 in an unfixed 
state. Also, in the case that the heat on the Surface of the fixing 
film 602 is excessive, the toner image may adhere to the fixing 
film 602 without fixing to the recording material P (hot off 
set). In other words, in order to obtain a good print image, a 
fixing temperature T must be optimally set. 
0052 FIG. 6 is a graph showing a relationship between a 
toner amount and a fixing temperature. The graph in FIG. 6. 
is a graph wherein the ordinate axis is a fixing temperature, 
the abscissa axis is the total value of values for each color of 
a region that the page memory 212 stores. The value for each 
color of a region represents a degree of size for a clump (area) 
of dots as explained in the first embodiment. The larger the 
total value of a value for each color of a region, the larger the 
toner amount that is adhered for that region. For FIG. 6, the 
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Solid lines are fixing tolerance limit lines, and these show 
limits where if not within the fixing tolerance limit lines, a 
defective fixing image will occur. 
0053 For example, when the total value for each color of 
a region is QS, the range offixing temperatures permitted for 
this region is between T and T. In other words, when the 
fixing temperature T is a temperature lower than T, an 
unfixed image occurs due to insufficient heat, and when the 
fixing temperature T is a temperature higher than T, then 
defective fixing occurs due to a hot offset that occurs due to 
excessive heat. The fixing temperature is decided so as to 
minimize the electric power for fixing, without generating 
defective fixing. For the present embodiment, the fixing tem 
perature set by the image forming apparatus 8 is shown as a 
fixing temperature control line with a dotted line in FIG. 6. 
For this fixing temperature control line, in the case that a total 
value for each color is less than or equal to 2, the fixing 
temperature is T. in the case that the total value is greater 
than or equal to 6, the fixing temperature is T, and in the 
case that the total value is 2-6, the fixing temperature is on a 
straight line that linearly connects T, and T. FIG. 6 is 
only one example of the fixing temperature control line, and 
as long as the fixing temperature is controlled so as to fit into 
a fixing tolerance area, it is not limited to this. 
0054 For example, if in the state shown in FIG. 4B, since 
the total value for the region #1 and the region #2 is 6, control 
is performed Such that fixing is performed at the fixing tem 
perature T for the region #1 and the region #2. Also, for the 
region #3, since the total value is 3, the fixing temperature, 
according to the graph in FIG. 6, would be T (T +3Tn)/ 
4. The total value of the region #4 is 2, therefore the fixing 
temperature T-T. 
0055 As has been described above, by controlling a fixing 
temperature by a total value that represents sizes of areas of 
clumps, an occurrence of a defective fixing can be Sup 
pressed. Also, in this embodiment, a fixing temperature for 
each region is changed, howevera configuration may be taken 
where a fixing temperature is controlled for each of a plurality 
of regions by a minimum, a maximum, and an average value 
of a total value of the plurality of regions. 

Third Embodiment 

0056. In this embodiment, a primary transfer bias is con 
trolled based on the overlapping detection results explained in 
the first embodiment. Primary transfer is where the primary 
transfer roller 2 transfers a toner image of the photosensitive 
member 101 to the intermediate transfer belt 6 by applying a 
primary transfer bias that is of an opposite polarity of a toner. 
At this time, transfer efficiency of a location where two colors 
or more overlap normally deteriorates when compared to a 
transfer efficiency of one color. This occurs because, due 
toner that is previously transferred to the intermediate transfer 
belt 6, a transfer gap occurs between the intermediate transfer 
belt 6 and newly transferred toner, and an electric field that 
acts on the newly transferred toner becomes weaker. There 
fore, in this case, it is necessary to maintain transfer efficiency 
by controlling the primary transfer bias. 
0057 For example, as was explained in the processing in 
the first embodiment, the data shown in FIG. 7 is assumed to 
be stored in the page memory 212. The region #3 of FIG. 7 is 
surrounded by the regions #1, #2, #4 and #5, and other than in 
the region #3, an overlapping of toner image is included. In 
this case, there is a possibility that transfer efficiency of the 
region #3 is reduced. As explained above, a decline in transfer 
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efficiency occurs more when a degree of overlapping toner of 
a predetermined adjacent region (the regions #1, #2, #4, and 
#5 in FIG. 7) is higher than a degree of overlapping toner of a 
target region (the region #3 in FIG. 7). This state is converted 
into a numeric value, and a primary transfer bias is changed 
according to the size of the numeric value. More specifically, 
from a value that represents an area of a toner of each color of 
an adjacent region, a value that represents an area of a toner of 
each color of a transfer target region is Subtracted, and the 
Sum of the values are regarded as a gap value G for a gap with 
the periphery area. Also, the primary transfer bias is con 
trolled having made a value that is the Sum of all gap values G 
for all adjacent regions to be a gap intensity GI. 
0058. For example, in FIG. 7, for the region #1 and the 
region #3, the difference of magenta is one, and the difference 
of yellow is 3, and therefore when Summed up, the gap value 
G (#1) for between the region #1 and the region #4=1+3=4. 
Similarly, the gap values G(#2), G(#4) and G(#5) for gaps of 
the regions #2, #4, #5 with the region #3 are 4. Accordingly, 
the total value that is the gap intensity GI is 16. As shown in 
FIG. 8, based on information showing a relationship between 
the primary transfer bias and the gap intensity GI that is stored 
in advance in the image forming apparatus, a primary transfer 
bias Vt1 for when the gap intensity GI is 16 is selected. Note, 
in the case of a gap intensity GI being a negative value, since 
an overlap of a toner of a transfer target region is higher than 
surrounding overlap, the transfer bias is made to be Vt0. Also, 
in the case that there is no toner for the transfer target region, 
control Such that a transfer bias is not applied, may be added. 
0059) Note, selecting a primary transfer bias of a toner 
image of a color is performed by calculating the gap intensity 
based on values of that color and the color of the toner image 
transferred prior to that color. In other words, the primary 
transfer bias is determined for the primary transfer roller 2Y. 
calculating the gap intensity GI only on yellow toner. Also, 
for the primary transfer roller 2M, a gap intensity GI is cal 
culated from toner of yellow and magenta to decide the pri 
mary transfer bias. Additionally, for the primary transfer 
roller 2C, a gap intensity GI is calculated from toner of 
yellow, magenta, and cyan to decide the primary transfer bias. 
Additionally, for the primary transfer roller 2K, a gap inten 
sity GI is calculated from toner of yellow, magenta, cyan and 
black to decide the primary transfer bias. 
0060. In this way, control can be performed to an optimal 
primary transfer bias from a state of an overlap of a toner of a 
region that is peripheral to the region that is to be transferred. 

Other Embodiments 

0061 Embodiment(s) of the present invention can also be 
realized by a computer of a system or apparatus that reads out 
and executes computer executable instructions (e.g., one or 
more programs) recorded on a storage medium (which may 
also be referred to more fully as a non-transitory computer 
readable storage medium) to perform the functions of one or 
more of the above-described embodiment(s) and/or that 
includes one or more circuits (e.g., application specific inte 
grated circuit (ASIC)) for performing the functions of one or 
more of the above-described embodiment(s), and by a 
method performed by the computer of the system or appara 
tus by, for example, reading out and executing the computer 
executable instructions from the storage medium to perform 
the functions of one or more of the above-described embodi 
ment(s) and/or controlling the one or more circuits to perform 
the functions of one or more of the above-described embodi 
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ment(s). The computer may comprise one or more processors 
(e.g., central processing unit (CPU), micro processing unit 
(MPU)) and may include a network of separate computers or 
separate processors to read out and execute the computer 
executable instructions. The computer executable instruc 
tions may be provided to the computer, for example, from a 
network or the storage medium. The storage medium may 
include, for example, one or more of a hard disk, a random 
access memory (RAM), a read only memory (ROM), a stor 
age of distributed computing systems, an optical disk (such as 
a compact disc (CD), digital versatile disc (DVD), or Blu-ray 
Disc (BD)TM), a flash memory device, a memory card, and the 
like. 

0062. 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. 
0063. This application claims the benefit of Japanese 
Patent Application No. 2014-025924, filed Feb. 13, 2014, 
which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. An image forming apparatus for forming an image on a 

recording material by a plurality of color materials, the appa 
ratus comprising: 

a determination unit configured to determine, based on 
converted data that are converted from image data cor 
responding to each image formed by the plurality of 
color materials, values each relating to an area of a 
respective color material caused to adhere to a recording 
material; and 

a detection unit configured to detect, based on the values 
each relating to the area of the respective color material 
that the determination unit determines, an overlapping 
of color materials. 

2. The image forming apparatus according to claim 1, 
wherein the detection unit is further configured to, for each 
region of a plurality of regions into which an image formed on 
a recording material is divided, detect an overlapping of color 
materials based on the values each relating to the area of the 
respective color material that the determination unit deter 
1CS 

3. The image forming apparatus according to claim 2, 
wherein 

the determination unit is further configured to determine, 
for each range of a first length in a main scanning direc 
tion and a second length in a Sub-Scanning direction, the 
values each relating to the area of the respective color 
material, and 

wherein the first length is less than or equal to a length in 
the main scanning direction of the each region, and the 
second length is less than or equal to a length of the 
Sub-Scanning direction of the each region. 

4. The image forming apparatus according to claim 3, 
wherein the determination unit is further configured to make 
values based on a number of pixels for which color materials 
are caused to adhere in the range be the values each relating to 
the area of the respective color material in the range. 

5. The image forming apparatus according to claim 3, 
wherein the determination unit is further configured to make 
values, into which numbers of pixels for which a color mate 
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rial is caused to adhere in the range is quantized, be the values 
each relating to the area of the respective color material in the 
range. 

6. The image forming apparatus according to claim 4. 
wherein the detection unit is further configured to detect an 
overlapping of color material wherein a maximum value of 
values relating to areas of color material of each of the plu 
rality of ranges that the determination unit determines in a 
region to be the values each relating to the area of the respec 
tive color material in that region. 

7. The image forming apparatus according to claim 6. 
further comprising a first holding unit configured to hold a 

value relating to an area for each color material in each 
region, wherein 

the detection unit is further configured to hold a value 
relating to an area for each color material in each region 
in the first holding unit. 

8. The image forming apparatus according to claim 3, 
further comprising a second holding unit configured to 

hold data indicating whether or not each color material 
adheres for pixels of a predetermined number of lines in 
the main scanning direction, wherein 

a length in the Sub-Scanning direction corresponding to the 
predetermined number lines corresponds to the second 
length. 

9. The image forming apparatus according to claim 8. 
wherein the determination unit is further configured to, from 
image data corresponding to the predetermined number of 
lines in the main Scanning direction, hold in the second hold 
ing unit data indicating whether or not each color material 
adheres for the pixels of the predetermined number of lines, 
and based on the data that the second holding unit holds, 
determine a value relating to an area of each color material for 
each range included in the predetermined number of lines in 
the main scanning direction. 

10. The image forming apparatus according to claim 2, 
wherein the detection unit is further configured to detect, as a 
region in which an overlapping of color material exists, a 
region for which at least two color materials adhere. 

11. The image forming apparatus according to claim 2, 
wherein the detection unit is further configured to detect, as a 
region in which an overlapping of color material exists, a 
region in which at least two color materials adhere and in 
which at least one color material for which a value relating to 
an area that is adhered to is greater than or equal to a threshold 
exists. 

12. The image forming apparatus according to claim 2, 
wherein the detection unit is further configured to detect, as a 
region in which an overlapping of color materials exists, a 
region in which at least two color materials for which a value 
related to an area is greater than or equal to a threshold exist. 

13. The image forming apparatus according to claim 2, 
further comprising a control unit configured to control an 
image forming condition in accordance with the overlapping 
of color materials that the detection unit detects. 

14. The image forming apparatus according to claim 13, 
wherein the image forming condition that the control unit 
controls is for a fixing temperature at which color material, 
caused to adhere to a recording material, is fixed to the record 
ing material. 

15. The image forming apparatus according to claim 14. 
wherein the control unit is further configured to, when a total 
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value of values each relating to an area for each color material 
of a region becomes larger, make a fixing temperature of the 
region higher. 

16. The image forming apparatus according to claim 13, 
wherein the image forming condition that the control unit 
controls is for a transfer bias for when images formed by each 
color material are transferred, being overlapped on a record 
ing material or an image carrier. 

17. The image forming apparatus according to claim 16 
wherein the control unit is further configured to determine a 
transfer bias of a region for when transferring a predeter 
mined color material, based on a value relating to an area of 
the predetermined color material of that region, a value relat 
ing to an area of color material transferred prior to transfer 
ring the predetermined color material of that region, a value 
relating to an area of the predetermined color material of a 
predetermined region adjacent to that region, and a value 
relating to an area of color material transferred prior to trans 
ferring the predetermined color material of the predetermined 
region. 

18. The image forming apparatus according to claim 1 
wherein the determination unit is further configured to per 
form the determination with all of the converted data as a 
target. 

19. The image forming apparatus according to claim 1, 
wherein a region for determining the values each relating to 
the area of the respective color material is a region comprising 
a plurality of dots. 

20. An image processing apparatus comprising: 
a determination unit configured to determine, based on 

converted data that are converted from image data cor 
responding to each image formed by a plurality of color 
materials, values each relating to an area of a respective 
color material caused to adhere to a recording material; 
and 

a detection unit configured to detect, based on the values 
each relating to the area of the respective color material 
that the determination unit determines, an overlapping 
of color materials. 

21. An image processing method comprising: 
a determination step of a determination unit determining, 

based on converted data that are converted from image 
data corresponding to each image formed by a plurality 
of color materials, a value relating to an area of each 
color material caused to adhere to a recording material; 
and 

a detection step of a detection unit detecting, based on the 
values each relating to the area of the respective color 
material determined in the determination step, an over 
lapping of color materials. 

22. An image forming apparatus for forming an image on a 
recording material by a plurality of color materials, the appa 
ratus comprising: 

a determination unit configured to determine, based on 
image data corresponding to each image formed by the 
plurality of color materials, values each relating to an 
area of a respective color material caused to adhere to a 
recording material; and 

a detection unit configured to detect, based on the values 
each relating to the area of the respective color material 
that the determination unit determines, an overlapping 
of color materials, wherein 

the determination unit is further configured to perform the 
determination with all of the image data as a target. 
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23. An image forming apparatus, comprising: 
a determination unit configured to determine, based on 

image data corresponding to each image formed by a 
plurality of color materials, values each relating to an 
area of a respective color material caused to adhere to a 
recording material; and 

a detection unit configured to detect, based on the values 
each relating to the area of the respective color material 
that the determination unit determines, an overlapping 
of color materials, wherein 

the determination unit is further configured to perform the 
determination with all of the image data as a target. 

24. An image processing method, including: 
a determination step of a determination unit determining, 

based on image data corresponding to each image 
formed by a plurality of color materials, values each 
relating to an area of a respective color material caused 
to adhere to a recording material; and 

a detection step of a detection unit detecting, based on the 
values each relating to the area of the respective color 
material determined in the determination step, an over 
lapping of color materials, wherein 

in the determination step, the determination is performed 
with all of the image data as a target. 

k k k k k 
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