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NKUET RECORDINGAPPARATUS AND INK 
UET RECORDING METHOD 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The disclosed information relates to an ink jet 
recording apparatus, which discharges ink from a recording 
head to perform recording on a recording medium, and to an 
inkjet recording method therefor. The disclosed information 
particularly relates to an inkjet recording apparatus for two 
sided recording on a recording medium, and to an inkjet 
recording method therefor. 
0003 2. Description of the Related Art 
0004 Generally known recording apparatuses applied to 
printers, copying machines, and facsimiles record an image 
formed of dot patterns on a recording medium such as paper 
and a plastic thin plate based on recording information. Meth 
ods for recording an image formed of dot patterns include the 
inkjet method, wire dot method, thermal method, and laser 
beam method. Among these, the inkjet method discharges ink 
drops (recording liquid) from a discharge port of a recording 
head to the recording medium, and then fixes the ink thereon. 
This method has a benefit of a comparatively low price. 
0005. The inkjet method has a problem of the occurrence 
of stain, called Smear, and other image failures. Since the ink 
jet method uses ink composed of waterborne liquid, it is 
necessary to Volatilize moisture contained therein. Specifi 
cally, the inkjet method requires a time duration necessary for 
ink to dry and for the recorded image to fix (hereinafter, 
referred to as ink drying time). 
0006. However, when a second recording medium is dis 
charged and placed onto a previously discharged, first record 
ing medium having ink that has not fully dried (hereinafter, 
referred to as semi-dry ink) thereon, ink from the first record 
ing medium may adhere to the rear Surface of the just dis 
charged second recording medium. In this case, the rear Sur 
face of the Subsequently discharged, second recording 
medium will degrade the image recorded on the previously 
discharged, first recording medium, causing Smear on the rear 
Surface of the second recording medium. When a recording 
area has a high recording ratio, a large ink discharge amount 
prolongs the ink drying time and makes Smear more likely to 
OCCU. 

0007. With an inkjet recording apparatus that performs 
two-sided recording on a recording medium, a secondary 
Smear may occur. With Such an inkjet recording apparatus 
having the two-sided recording function, recording is made 
ona first Surface of the recording medium and then the record 
ing medium is fed to a reversing conveyance path. Then, the 
recording medium is reversed and then recording is made on 
the other, second Surface. 
0008. In this case, when the recording medium is fed to the 
reversing conveyance path before ink has fully dried, semi 
dry ink grazes in the reversing conveyance path, resulting in 
degraded image or Smear. In addition to Smear, secondary 
Smear occurs. Specifically, ink adhering to the conveyance 
path stains the following recording medium passing there 
through. 
0009 Japanese Patent Application Laid-Open No. 2005 
125750 discusses a technique that attempts to address this. 
The technique includes dividing an area corresponding to one 
Surface of a recording medium into multiple areas, setting an 
ink drying time according to the amount of ink to be dis 
charged to each unit area, and performing recording on one 
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surface (front surface) of the recording medium. After the ink 
drying time has elapsed, the recording medium is fed to the 
reversing conveyance path and recording is performed on the 
other Surface (rear Surface) of the recording medium. 
0010. However, when performing two-sided recording 
with the technique discussed in Japanese Patent Application 
Laid-OpenNo. 2005-125750 in a situation where there exists 
a high-duty area having a large ink discharge amount on the 
Surface previously recorded, it is necessary to set an ink 
drying time that is long enough to prevent Smear, even when 
the recording medium is fed again to the reversing convey 
ance path. Therefore, this technique has a problem that two 
sided recording takes additional time. 

SUMMARY OF THE INVENTION 

0011. The disclosed information is directed to an inkjet 
recording apparatus to shortening the duration required for 
two-sided recording while preventing image failure caused 
by Smear due to semi-dry ink adhering to the inside of the 
conveyance path, and image failure caused by secondary 
Smear due to ink adhering to the conveyance path. 
0012. According to an aspect of the disclosed information, 
an inkjet recording apparatus for two-sided recording dis 
charges ink from a recording head to first and second Surfaces 
of a recording medium. The ink jet recording apparatus 
includes a conveyance unit, a determination unit, and a con 
trol unit. The conveyance unit may convey the recording 
medium to reverse front and rear Surfaces of the recording 
medium to allow the two-sided recording. The determination 
unit may determine, for each unit area formed by dividing the 
first Surface into multiple unit areas, whetheranamount of ink 
to be discharged to each unit area is equal to or greater than a 
predetermined amount. The control unit may control the con 
Veyance unit and the recording head to discharge to a unit area 
an amount of ink below the predetermined amount corre 
sponding to a part of the amount of ink to be discharged to the 
unit area. Here, the unit area receiving the ink is a unit area 
determined to be subjected to an ink discharge amount equal 
to or greater the predetermined amount by the determination 
unit. The control unit further controls the conveyance unit and 
the recording head to move the recording medium reversely 
so that the second Surface faces the recording head. The 
control unit additionally controls the conveyance unit and the 
recording head to move the recording medium reversely. The 
control unit also controls the conveyance unit and the record 
ing head to discharge a remaining part of the amount of ink to 
the unit area that has been Subjected to an ink discharge 
amount below the predetermined amount. 
0013. According to the disclosed information, high-speed 
two-sided recording is achieved while preventing image fail 
ure due to semi-dry ink adhering to the inside of the convey 
ance path or to the following recording medium. 
0014 Further features and aspects of the disclosed infor 
mation will become apparent from the following detailed 
description of examples with reference to the attached draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The accompanying drawings, which are incorpo 
rated in and constitute apart of the specification, illustrate 
examples, features, and aspects of the invention and, together 
with the description, serve to explain the principles of the 
disclosed information. 
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0016 FIG. 1 is a perspective view illustrating an overall 
configuration of an inkjet recording apparatus. 
0017 FIG. 2 is a longitudinal cross section of the inkjet 
recording apparatus. 
0018 FIG. 3 is a side view illustrating an overall configu 
ration of a recording medium reversing unit. 
0019 FIG. 4 is a block diagram illustrating an overall 
configuration of a printing system. 
0020 FIG. 5 is a block diagram schematically illustrating 
a configuration of a control system of the inkjet recording 
apparatus. 
0021 FIGS. 6A and 6B illustrate dot count areas. 
0022 FIG. 7 illustrates a threshold value table used for 
determination of a high-duty area. 
0023 FIGS. 8A, 8B, and 8C illustrate an overall of a 
method for dividing record data. 
0024 FIGS. 9A and 9B area flow chart illustrating deter 
mination of a high-duty area and the order of recording. 
0025 FIG.10 is a table of durations required for two-sided 
recording. 
0026 FIG. 11 is a flow chart illustrating processing for 
selecting a recording method based on attribute data. 

DESCRIPTION OF THE EMBODIMENTS 

0027 Various examples, features, and aspects of the dis 
closed information will be described in detail below with 
reference to the drawings. 
0028. An overall configuration of an ink jet recording 
apparatus 1 will be described below with reference to FIGS. 
1 to 3. The inkjet recording apparatus 1 mainly includes a 
sheet feeding unit 2, a sheet conveyance unit 3., a sheet dis 
charge unit 4, a carriage unit 5, and a cleaning unit 6. Firstly, 
an overall configuration of each unit will be described in 
sections (I) to (VI) below. 
0029 FIG. 1 illustrate an overall configuration of the ink 

jet recording apparatus 1, FIG. 2 illustrates a cross section of 
the inkjet recording apparatus 1 when viewed from a side 
face, and FIG.3 illustrates a recording medium reversing unit 
9 including a reversing unit 90. The sheet feeding unit 2, the 
sheet conveyance unit 3, the carriage unit 5, the cleaning unit 
6, the sheet discharge unit 4, and the recording medium 
reversing unit 9 will be described in sections (I) to (VI), 
respectively, with reference to FIGS. 1 to 3. 
0030 (I) Sheet Feeding Unit 
0031. The sheet feeding unit 2 includes a pressing plate 21 
for loading recording media P and a sheet feeding rotating 
member 22 for feeding a recording medium P. and a base 20 
to which both the pressing plate 21 and the sheet feeding 
rotating member 22 are attached. A movable side guide 23 is 
movably disposed on the pressing plate 21 to restrain the 
loading position of the recording media P. The pressing plate 
21 is rotatable centering on a rotating axis 21a connected to 
the base 20, and biased toward the sheet feeding rotating 
member 22 by a pressing plate spring 24. To prevent double 
feed of the recording media P. a separation pad 25 made of a 
material having a large friction coefficient, such as artificial 
leather, is disposed on a portion of the pressing plate 21 facing 
the sheet feeding rotating member 22. 
0032. Further, the base 20 is provided with a separating 
claw 26 covering a corner portion in one direction of the 
recording media P to separate each of the recording media P. 
and with a bank portion 27 integrally formed thereon to 
separate pasteboards that cannot be separated by the separat 
ing claw 26. The base 20 also is provided with a switching 
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lever 28 for enabling the function of the separating claw 26 at 
the normal paper position and disabling it at the pasteboard 
position. The base 20 also is provided with a release cam 29 
for releasing contact between the pressing plate 21 and the 
sheet feeding rotating member 22. 
0033. With the above-mentioned configuration, the 
release cam 29 presses the pressing plate 21 down to a pre 
determined position in the standby state. Therefore, contact 
between the recording media Ploaded on the pressing plate 
21 and the sheet feeding rotating member 22 is released. In 
this state, when the driving force of the conveyance roller 36 
is transmitted to the sheet feeding rotating member 22 and the 
release cam 29 via a gear or the like, the release cam 29 
separates from the pressing plate 21, the pressing plate 21 
raises, and the sheet feeding rotating member 22 and the 
recording media P contact with each other. 
0034. Then, as the sheet feeding rotating member 22 
rotates, a recording medium P is picked up and fed, separated 
one by one by the separating claw 26, and fed to the sheet 
conveyance unit 3. The sheet feeding rotating member 22 and 
the release cam 29 keep rotating until the recording medium 
P is fed to the sheet conveyance unit 3. When the recording 
medium P has been fed to the sheet conveyance unit 3, the 
action of the release cam 29 releases again the contact 
between the recording medium P and the sheet feeding rotat 
ing member 22, resulting in the standby state. In this state, the 
driving force from the conveyance roller 36 is interrupted. 
0035 (II) Sheet Conveyance Unit 
0036) The sheet conveyance unit 3 includes the convey 
ance roller 36 for conveying a recording medium P and a PE 
sensor 32. The conveyance roller 36 is provided with a pinch 
roller 37, which rotates following the conveyance roller 36. 
The pinch roller 37 is rotatably retained to a pinch roller guide 
30, which is biased by a pinch roller spring 31. Thus, the pinch 
roller 37 is pressed onto the conveyance roller 36 to produce 
the force for conveying the recording medium P. 
0037. At the entrance of the sheet conveyance unit 3 to 
which the recording medium P is conveyed, an upper guide 33 
and a platen 34 are disposed to guide the recording medium P. 
Further, the upper guide 33 is provided with a paper end (PE) 
sensor lever 35 for notifying a paper end sensor (PE sensor) 
32 of the detection of a leading end of the recording medium 
P. 
0038. With the above-mentioned configuration, the 
recording medium P conveyed to the sheet conveyance unit 3 
is guided by the platen 34, the pinch roller guide 30, and the 
upper guide 33 to be conveyed to a roller pair of the convey 
ance roller 36 and the pinch roller 37. 
0039. In this case, the PE sensor lever 35 is pushed by the 
leading end of the recording medium P to be rotated, and the 
PE sensor 32 detects the rotation. A control apparatus (de 
scribed below) obtains the recording position of the recording 
medium P based on a detection signal from the PE sensor 32. 
The rotation of the roller pair of the conveyance roller 36 and 
the pinch roller 37 driven by a conveyance motor (not illus 
trated) conveys the recording medium Pover the platen 34. 
0040. A recording head 7 is replaceably attached to a 
carriage 50 (described below), and an ink tank is detachably 
attached to the recording head 7. Further, the recording head 
7 includes noZZles arranged thereon, where each nozzle 
includes an electrothermal conversion element such as a 
heater. 

0041. The electrothermal conversion element is driven to 
apply heat to ink to cause film boiling of ink. Pressure change 
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due to growth or contraction of air bubbles at the time of film 
boiling discharges ink from the nozzles, thus forming an 
image on the recording medium P. 
0042 (III) Carriage Unit 
0043. The carriage unit 5 includes the carriage 50 to which 
the recording head 7 is replaceably attached. The carriage 50 
is Supported movably in the main scanning direction by a 
guide axis 81 extending in the main scanning direction per 
pendicular to the conveyance direction of the recording 
medium P (Sub Scanning direction), and a guide rail 82 main 
taining a gap between the recording head 7 and the recording 
medium P. 
0044) The guide axis 81 and the guide rail 82 are attached 

to a chassis 8. A carriage motor 211 (not illustrated) attached 
to the chassis 8 drives the carriage 50 via a timing belt 83. A 
proper tension between idol pulleys 84 Supports the timing 
belt 83. The carriage 50 is connects with a flexible substrate 
56 for transmitting a head drive signal from an electric sub 
strate 9 to the recording head 7. 
0045. When forming an image on a recording medium P 
with the above-mentioned configuration, the rotation of the 
roller pair of the conveyance roller 36 and the pinch roller 37 
conveys the recording medium P in the Sub Scanning direction 
to move it to a recording position on the platen34. At the same 
time, the carriage motor 211 drives the carriage 50 to move 
the recording head 7 to an image formation position on the 
recording medium P in the main scanning direction. Then, 
while the carriage 50 is moving in the main Scanning direction 
according to a recording start command, the recording head 7 
discharges ink to the recording medium P based on a signal 
from the electric Substrate 9, thus forming an image. 
0046 When attaching or detaching the recording head 7 
to/from the carriage 50 and when attaching or detaching the 
ink tank to/from the recording head 7, a user presses an 
operation key (not illustrated) to move the carriage 50 to a 
predetermined replacement position. Then, the user attaches 
or detaches the recording head 7 and the ink tank at the 
replacement position. 
0047 (IV) Cleaning Unit 
0048. The cleaning unit 6 includes a pump 60 for cleaning 
the recording head 7, a cap 61 for preventing the recording 
head 7 from drying, and a drive switching arm 62 for switch 
ing the destination of the rotational driving force of the con 
veyance roller 36 between the sheet feeding unit 2 and the 
pump 60. 
0049. At the time of other than feeding and cleaning, since 
the drive switching arm 62 fixes to a predetermined position 
a planet gear (not illustrated) rotating centering on the axial 
center of the conveyance roller 36, the driving force is trans 
mitted neither to the sheet feeding unit 2 nor the pump 60. 
0050 Moving the carriage 50 to move the drive switching 
arm 62 in the direction denoted by an arrow. A causes the 
planet gear, and accordingly the planet gear (not illustrated), 
to become free to move according to the forward or reverse 
rotation of the conveyance roller 36. When the conveyance 
roller 36 rotates forward, the driving force is transmitted to 
the sheet feeding unit 2. When the conveyance roller 36 
rotates reversely, the driving force is transmitted to the pump 
60. 
0051 (V) Sheet Discharge Unit 
0052. The sheet discharge unit 4 includes two sheet dis 
charge rollers 41 and 41A at different positions in the sub 
scanning directions, a transmission roller 40 contacting the 
conveyance roller 36 and the sheet discharge roller 41, and a 
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transmission roller 40A contacting the sheet discharge roller 
41 and the sheet discharge roller 41A. Therefore, the rota 
tional driving force of the conveyance roller 36 is transmitted 
to the sheet discharge roller 41 via the transmission roller 40, 
and the rotational driving force of the sheet discharge roller 41 
is transmitted to the sheet discharge roller 41A via the trans 
mission roller 40A. 
0053. Further, spur rollers 42 and 42A contact the sheet 
discharge rollers 41 and 41A, respectively, to be driven 
thereby. A cleaning roller 44 rotatably contacts the spur roll 
ers 42 and 42A. With the above configuration, the sheet dis 
charge rollers 41 and 41a and the spur rollers 42 and 42a 
sandwich the recording medium Phaving an image formed 
thereon by the carriage unit 5. The rotation of each roller 
conveys the recording medium P to be discharged onto a 
discharge tray 85. 
0054. A discharge support 87 (described below) for Sup 
porting the recording medium P, which is discharged after 
printing, is disposed on the downstream side of the sheet 
discharge roller 41A. The discharge support 87 is rotatably 
attached to a guide member 86. 
0055. The guide member 86 is supported to be linearly 
movable between a projection position from the platen34 and 
a retracting position on the platen 34. The discharge Support 
87 performs rotational operation in association with the 
movement of the guide member 86. A recording medium 
conveyance path ranging from the sheet feeding unit 2 to the 
discharge support 87 via the recording head 7 forms a first 
conveyance path. 
0056 (VI) Recording Medium Reversing Unit 
0057 The recording medium reversing unit 9 includes a 
sheet feeding conveyance path 94 communicating with the 
first conveyance path, the conveyance roller 36, and the 
reversing unit 90 disposed on the rear side of the inkjet 
recording apparatus 1 (on the right-hand side in FIG. 2). Here, 
the reversing unit 90 includes a sheet pressing roller 95, a 
Small reversing roller92, a loop-shaped reversing conveyance 
path93, and a large reversing roller 91. 
0.058 A motor can rotatably drive the conveyance roller 36 
in the forward or reverse direction. The sheet feeding convey 
ance path 94 and the reversing conveyance path 93 form a 
second conveyance path. The reversing unit 90 is attachable 
to the inkjet recording apparatus 1. 
0059. At the time of automatic two-sided recording, the 
conveyance roller 36 is rotated forward to feed the recording 
medium. P in the forward direction, and recording is made on 
one surface (also referred to as first surface) of the recording 
medium Pfed from the sheet feeding unit 2. Then, the con 
veyance roller 36 is reversely rotated to feed the recording 
medium P at the sheet feeding conveyance path 94 to the 
reversing conveyance path93, and the front-back sides of the 
recording medium P are reversed. 
0060 Specifically, as illustrated in FIG. 3, the recording 
medium P passes through the reversing conveyance path93 in 
order of arrows A, B, C, D, E, F, and G so that the front-back 
sides of the recording medium P are reversed. Then, the 
reversed recording medium P is fed again to the platen 34 via 
the sheet feeding conveyance path94, and the recording head 
7 makes a recording on the other surface (also referred to as 
second Surface). 
0061 Processing for generating record data will be 
described below. FIG. 4 is a block diagram illustrating an 
overall configuration of record data generation according to 
an example of the disclosed information. The present system 
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includes a host computer 100, an inkjet printer 105, and a 
monitor 106. Specifically, the inkjet printer 105 and the 
monitor 106, each of which is capable of bidirectional com 
munication with the host computer 100, are connected to the 
host computer 100. 
0062. The host computer 100 includes an operating sys 
tem (OS) 102, applications 101, a printer driver 103, and a 
monitor driver 104. The applications 101 include a word 
processor, a spreadsheet, an image processor, an Internet 
browser, and so on executed under control of the OS 102. 
0063. The printer driver 103 processes a group of various 
output image drawing commands (image drawing com 
mands, text drawing commands, and graphic drawing com 
mands) issued by the applications 101 to generate record data. 
The monitor driver 104 processes the group of various draw 
ing commands issued by the applications 101 to display a 
target image on the monitor 106. 
0064. The host computer 100 includes a central processing 
unit (CPU) 108, a hard disk (HD) driver 107, a random access 
memory (RAM) 109, a read-only memory (ROM) 110, and 
an input interface 113 as hardware components operable by 
the above-mentioned application software. Specifically, the 
CPU 108 performs signal processing related to processing of 
the software. Image data captured by a digital camera 111 as 
well as the software are stored in a hard disk driven by the hard 
disk driver 107. 
0065. Similarly, various pieces of software prestored in 
the ROM 110 are loaded and executed as required. Further, 
the CPU 108 uses the RAM 109 as a work area for signal 
processing. User commands from the input device 112 Such 
as a mouse and a keyboard are input via the input interface 
113 and processed by the OS 102. 
0066. The system having the above configuration allows 
the user to generate image databased on an image displayed 
on the monitor 106 by using the applications 101. Through 
processing, the applications 101 classifies the generated 
image data into text data such as characters, graphic data Such 
as figures, and image data Such as natural images. 
0067. When the user instructs an application 101 to print 
the generated image data, the application 101 issues a print 
request to the OS 102. At the same time, the application 101 
issues to the OS 102 a group of drawing commands for 
outputting an image, including graphic drawing commands 
for graphic data portion and image drawing commands for 
image data portion. Upon reception of the print request from 
the application 101, the OS 102 issues to the printer driver 103 
a group of drawing commands corresponding to a printer that 
performs printing. 
0068. The printer driver 103 processes the print request 
and the group of drawing commands input from the OS 102, 
generates print data printable by the printer 105, and transmits 
the print data to the printer 105. In this case, when the printer 
105 is a raster printer, the printer driver 103 successively 
performs image correction processing in response to the 
drawing commands from the OS 102 and successively raster 
izes the drawing commands in a red, green, and blue (RGB) 
24-bit page memory. 
0069. Upon completion of rasterization of all drawing 
commands, the printer driver 103 converts the contents of the 
RGB 24-bit page memory into a data format printable by the 
printer 105, for example, cyan, magenta, yellow, and key 
black (CMYK) data, and transmits the converted data to the 
printer 105. 
0070 An outline configuration of a control system of the 
inkjet recording apparatus 1 will be described below with 
reference to FIG.5. A control unit 200 controls each drive unit 
of the inkjet recording apparatus 1 according to the present 
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example. The control unit 200 includes a microprocessor unit 
(MPU) 201, a ROM 202, a dynamic RAM (DRAM) 203, a 
gate array (GA) 204. The MPU 201 performs various calcu 
lation, determination, and control processing. The ROM 202 
stores various programs executed by the MPU 201. The 
DRAM 203 serves not only as a temporary storage area for 
input data but also as a work area for calculation processing 
by the MPU 201. 
0071. An interface 205 for transmitting and receiving sig 
nals to/from external devices such as the host computer 100 
illustrated in FIG. 4, is connected to the control apparatus 
200. A signal input from the interface 205 is supplied to the 
MPU 201 and the DRAM 203 via the GA204. 
0072 A head driver 208, motor drivers 210 and 212, an 
encoder 213, and the PE sensor 32 are connected to the 
control apparatus 200. The head driver 208 drives a heater 
disposed in each nozzle of the recording head 7. The motor 
driver 210 drives the conveyance motor 209, which rotatably 
drives the conveyance roller 36. The motor driver 212 drives 
the carriage motor 211, which drives the carriage 50. The 
encoder 213 detects the position of the carriage 50. 
0073. When the control system of the inkjet recording 
apparatus 1 receives record data from the host computer 100 
via the interface 205, the record data is temporarily stored in 
the DRAM 203 via the GA204. Then, the GA204 converts 
the multivalued record data stored in the DRAM 203 into 
binary record data for recording by the recording head 7, and 
then the multivalued record data is stored again in the DRAM 
2O3. 
0074. When the GA204 retransmits the data to the record 
ing head 7 via the head driver 208, a heater corresponding to 
the nozzle position is driven and heated to discharge the ink 
with thermal energy, where the discharged ink is used to 
record an image. In this case, a counter for counting the 
number of dots to be recorded is retained on the GA204 to 
allow counting at high speed the number of dots recorded. 
0075 A two-sided recording method according to the dis 
closed information will be described below. At the time of 
two-sided recording, the recording medium reversing unit 9 
should reverse the recording medium after completion of 
recording on one Surface. In this case, however, when the 
recording medium is reversed before ink on one Surface has 
not fully dried, ink will adhere to the conveyance path and 
cause image failure (Smear). Further, ink adhering to the 
conveyance path may cause secondary Smear, staining the 
following recording medium conveyed. 
0076 Particularly when the record data includes an area 
having a large ink discharge amount (a high-duty area), dry 
ing of ink takes time due to inferior fixing characteristics and 
the above-mentioned Smear is likely to occur. 
0077. To solve this problem, in the disclosed information, 

it is determined for each unit area whether the record data 
includes a high-duty area having a large amount of ink to be 
discharged. When it is determined that the record data to be 
recorded on one surface involves a high-duty unit area to be 
Subjected to an ink discharge amount equal to or greater than 
a predetermined amount, the record data to be recorded on the 
Surface is divided into at least two pieces. 
0078 Recording on the surface by discharging an amount 
of ink below a predetermined amount, i.e., a part of the 
amount of ink to be recorded, is performed. At this timing, 
recording on the other Surface is performed. Then, recording 
on the Surface again by discharging the remaining amount of 
ink is performed. Thus, the recording duration is shortened 
while preventing Smear due to unfixed ink. 
0079 A method for counting the number of dots used to 
determine whether there exists a high-duty area having a large 
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amount of ink to be discharged in the present example will be 
described below with reference to FIGS. 6A and 6B. The 
processing acquires the number of dots recorded for each unit 
area recordable within a predetermined unit time. As illus 
trated in FIG. 6A, an area on the recording medium is divided 
into multiple unit areas (dot count areas W), and the number 
of dots to be recorded for each unit area is assumed to be the 
number of dots recorded per unit area. 
0080. In the present example, the motor driver 212 drives 
the carriage motor 211 to move the recording head 7 together 
with the carriage 50 in the main scanning direction in Syn 
chronization with the dot formation speed of the recording 
head 7. The MPU200 performs interruption control to the GA 
204 at predetermined intervals to read the integrated counter 
value of the number of dots recorded. This makes it possible 
to obtain information about the number of dots to be recorded 
in a unit area within a predetermined unit time. 
0081 FIG. 7 illustrates exemplary threshold values used 
to determine whether an area is a high-duty area. In the 
present example, when the amount of ink to be discharged to 
each unit area acquired by the above-mentioned dot count is 
equal to or greater than the predetermined amounts of ink 
illustrated in FIG. 7, the division recording of the record data 
is performed. In this case, since the ink fixing characteristics 
differ for each type of recording medium, the amount of ink to 
be discharged can be set according to the type of recording 
medium like sheets A and B of FIG. 7. 
0082. The time duration since the time when recording on 
one Surface is completed until the time when the recording 
medium P is fed to the reversing conveyance path of the 
recording medium reversing unit 9 differs for each position 
on the recording medium P. Accordingly, the ink dryness 
depends on the position on the recording medium P. Specifi 
cally, the predetermined amount can be set according to the 
distance from an end (trailing end) of the surface of the 
recording medium P on which recording is made at the last 
half. 
0083. In the present example, different predetermined 
amounts of ink are set for three different ranges of distance 
from the trailing end of the recording medium P: 15 cm or 
more, 5 cm to 15 cm (exclusive), and less than 5 cm. These 
predetermined amounts of ink may be set for eachink type or 
for each combination of the distance and the ink type. 
0084. In the present example, as illustrated in FIG. 6B, a 
unit area is equivalent to an area on which recording is per 
formed for 10 milliseconds by a recording head having a 
nozzle array width of 160 nozzles (10 milliseconds corre 
spond to the 100-dot width in the main scanning direction 
when the recording head is driven by 10kHz). In this case, the 
total number of dots in the unit area (a dot count area W) is 
16000 (160x100). When the number of dots to be recorded in 
this area is equal to or greater than the predetermined values 
of FIG. 7, it is determined that the area is a high-duty area. 
0085. Further, determination of a high-duty area may be 
made not only by the number of dots but also by the recording 
ratio per unit area, according to formula (1): 

Recording ratio=(Actual number of dots recorded in 
unit area)/(Number of recordable dots in unit area)x 
100 (1) 

Predetermined threshold values may be defined based on the 
recording ratio represented by formula (1). In the present 
example, since the number of recordable dots in the unit area 
is 16000, the recording ratio reaches 100% when 16000 dots 
are discharged to the unit area. 
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I0086 A method for dividing record data into multiple 
pieces of plane data to generate division record data will be 
described below with reference to FIGS. 8A, 8B, and 8C. The 
present example utilizes the column thinning-out method. 
FIGS. 8A, 8B, and 8C simply illustrate ink drops impacted 
onto a recording medium. Ink drops are arranged with Such a 
resolution that allows them to be impacted on the recording 
medium P. 

I0087. A train of dots arranged vertically, i.e., in the direc 
tion perpendicular to the recording head Scanning direction, is 
called a column. When columns are called a column 1 a 
column 2, a column 3, and so on from left to right, columns 
having an odd number form a first plane (FIG. 8A) and col 
umns having an even number form a second plane (FIG. 8B). 
One surface can be divided into two planes in this way. After 
this division process, the impact distance in the recording 
head scanning direction between adjacent ink drops is twice 
that before division. 

I0088. The distance between ink drops to be arranged and 
the frequency of ink drop discharge determines the recording 
head scanning speed. Therefore, when the impact distance 
between ink drops is doubled, the recording head scanning 
speed can be increased, and the recording duration can be 
shortened in comparison with the impact distance before 
division. A short impact distance between ink drops may 
cause contact therebetween, resulting in blur. 
I0089. Therefore, with high-resolution recording, it is nec 
essary to decrease the recording speed to prevent blur of ink 
drops. Dividing record data into two pieces of division record 
data (first and second plane data) improves the recording 
speed by increasing the distance between ink drops, which 
makes blur of ink drops less likely to occur. 
0090. A recording method according to the present 
example will be described below with reference to FIGS. 9A 
and 9B. FIGS. 9A and 9B are a flow chart illustrating pro 
cessing of determining whether there exists a high-duty area 
on the first and second Surfaces of a recording medium, and 
the Subsequent recording sequence. 
(0091. In step S20, it is determined whether there exists a 
high-duty area on the first surface. When it is determined that 
there exists a high-duty area on the first surface (YES in step 
S20), the processing proceeds to step S21. Otherwise (NO in 
step S20), the processing proceeds to S22. In step S21, it is 
determined whether there exists a high-duty area on the sec 
ond surface. When it is determined that there exists a high 
duty area on the second surface (YES in step S21), the pro 
cessing proceeds to step S30. Otherwise (NO in step S21), the 
processing proceeds to step S40. Similarly, in step S22, it is 
determined whether there exists a high-duty area on the sec 
ond surface. When it is determined that there exists a high 
duty area on the second surface (YES in step S22), the pro 
cessing proceeds to step S50. Otherwise (NO in step S22), the 
processing proceeds to step S61. 
0092. In step S30, since it was previously determined that 
there exists a high-duty area on both the first and second 
Surfaces, two-sided division recording is newly performed, 
with which each surface is divided into two planes. Firstly, the 
record data for the first surface is divided into two (first and 
second plane data), and similarly the record data for the 
second Surface is divided into two (first and second plane 
data). In step S31, the first plane data is recorded on the first 
surface. In step S32, the recording medium P is conveyed to 
the reversing unit 90 to reverse it. 
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0093. In step S33, the first plane data is recorded on the 
second surface. In step S34, the recording medium P is 
reversed. In step S35, the second plane data is recorded on the 
first surface. In step S36, the recording medium P is reversed 
again. In step S37, the second plane data is recorded on the 
second surface. In step S38, the recording medium P is dis 
charged to the outside of the inkjet recording apparatus 1. 
Then, the recording process ends. 
0094. In this case, the record data for each surface should 
be divided so that the amount of ink to be discharged for each 
plane is less than the above-mentioned predetermined 
amounts of ink that does not cause Smear. Specifically, main 
taining the duty lower than the predetermined duty that causes 
Smear makes it possible to convey the recording medium P to 
the reversing conveyance path immediately after recording, 
without setting a time period for waiting for ink to dry (here 
inafter, referred to as ink drying wait time). 
0095. In step S40, since it was previously determined that 
there exists a high-duty area only on the first Surface, only the 
first surface is divided into two planes. In steps S40 to S46, 
printing is performed in the following order: the first plane 
data is recorded on the first surface, the recording medium P 
is reversed, the second Surface is recorded, the recording 
medium P is reversed, the second plane data is recorded on the 
first Surface, and the recording medium P is discharged. 
0096. In step S50 to S53, since it was previously deter 
mined that there exists a high-duty area only on the second 
surface in step S50, after the recording on the second surface, 
the recording medium P is discharged. In this case, since the 
record data for the first Surface includes no high-duty area, 
Smear does not occur even when the recording medium P is 
reversed after recording on the first surface. Further, after 
recording on the second Surface on which a high-duty area 
exists, since the recording medium P is discharged without 
reversing, smear is not likely to occur. In steps S50 to S53, 
therefore, recording on the first Surface, reversing the record 
ing medium P. recording on the second Surface, and discharg 
ing the recording medium P. are performed in this order. Then, 
the recording process ends. 
0097. In steps S61 to S64, since it was previously deter 
mined that there is no high-duty area, the recording on the first 
Surface, reversing the recording medium. P. recording on the 
second Surface, and discharging the recording medium P. are 
performed in this order. Then, the recording process ends. 
0098. Examples of time durations related to the recording 
method according to the present example will be described 
below with reference to FIG. 10. “Example of conventional 
method denotes a case of conventional two-sided recording. 
“Example of new method A' denotes a case where a high 
duty area, with which smear should be taken into consider 
ation, exists only on the first Surface, and one-sided division 
recording is performed insteps S40 to S46 in the present 
example. “Example of new method B denotes a case where 
a high-duty area exists on both the first and second Surfaces, 
and two-sided division recording is performed in steps S30 to 
S38 in the present example. 
0099 More specifically, “Example of conventional 
method denotes a case where two-sided recording is per 
formed without using the disclosed information. In step B1, 
when a recording command is issued, the sheet feed operation 
is completed in about 2.5 seconds. In step B2, when sheet 
feeding is completed and the recording medium P reaches a 
recording area, recording of data is started. Recording data 
for size A4 takes about 8 seconds. 
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0100. With the conventional method, in step B3, after 
operations related to recording on the first Surface are com 
pleted, the recording medium conveyance operation is 
stopped to wait for an ink drying wait time until the ink is 
fixed and Smear would not occur. Although this ink drying 
wait time is variable with the ink discharge amount, in many 
cases, several seconds to several ten seconds are set. As an 
example, an ink drying wait time of 12 seconds is set in the 
preset example. 
0101. When the set ink drying wait time has elapsed, the 
conveyance operation is restarted to reverse the recording 
medium P in the reversing unit 90. In step B4, the conveyance 
operation is restarted, the recording medium P is reversed, 
and the second Surface is conveyed to the recording area. This 
step takes about 4 seconds. In step B5, recording on the 
second Surface is performed in a similar way to the first 
Surface. The time taken from recording on the second Surface 
to discharging of the recording medium P is 8 seconds. With 
the processing of steps B1 to B5, conventional two-sided 
recording takes about 34.5 seconds in total. 
0102 The example of new method A and the example of 
new method B using division recording according to the 
present example will be described below. In the example of 
new method A, in step S40 of FIG.9, since there exists an area 
having a duty equal to or greater than a predetermined value 
that may cause Smear on the first Surface, and therefore the 
record data for the first surface is divided into two (first and 
second plane data). 
(0103) When the recording command is issued, the sheet 
feed operation (step B1) is completed in about 2.5 seconds. 
When sheet feeding is completed and the recording medium 
Preaches the recording area, the first plane data recording on 
the first surface is started in step B2/step S41 of FIG. 9. In 
comparison with the example of the conventional method, the 
recording resolution is lower and blur of discharged ink drops 
is less likely to occur. Hence, recording data for size A4 takes 
about 4.5 seconds. 

0104. After completion of recording on the first surface, 
since the ink discharge amount for the first plane data for the 
first Surface is low enough for the occurrence of Smear, the 
processing of waiting for the ink drying is skipped. In other 
words, the recording medium reversing operation is per 
formed, in step B4/step S42 of FIG. 9, immediately after 
completion of first plane data recording. The reversing opera 
tion is completed in about 4 seconds similar to the example of 
the conventional method. 

0105. Then, recording on the second surface is performed 
in step B5/step S43 of FIG.9. Since this surface is not divided, 
the recording takes about 8 seconds similar to the example of 
the conventional method. 

0106. After completion of recording on the second sur 
face, since the second Surface has a duty lower than the 
predetermined value that may cause smear (step B6 takes 0 
seconds), the recording medium reversing operation is started 
immediately in step B7/step S44 of FIG. 9. The reversing 
operation is completed in about 4 seconds. Then, when the 
first Surface has been conveyed to the recording area again, 
second plane data recording is performed on the first Surface 
in step B8/step S45 of FIG.9. 
0107 Similar to the first plane data recording on the first 
Surface, the second plane data recording on the first Surface 
can be completed quickly—e.g., in about 4.5 seconds. With 
the processing of steps B1 to B8, two-sided recording is 
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completed in about 27.5 seconds. This time duration is shorter 
than that in the example of the conventional method. 
0108. The example of new method B denotes a case where 
there exists an area having a duty exceeding the predeter 
mined value on both the first and second surfaces. Each of the 
first and second surfaces is divided into two (first and second) 
planes. When the recording command is issued, the sheet feed 
operation in step B1 is completed in about 2.5 seconds. 
0109 When sheet feeding is completed and the recording 
medium reaches the recording area, the first plane data 
recording is performed on the first surface in step B2/step S31 
of FIG. 9. Recording takes about 4.5 seconds similar to the 
example of new method A. After completion of first plane 
data recording on the first Surface, the processing waiting for 
the ink drying wait time is skipped (step B3 takes 0 seconds) 
and immediately the recording medium reversing operation is 
performed in step B4/step S32 of FIG. 9. 
0110. The reversing operation is completed in about 4 
seconds similar to the example of the conventional method. 
Then, the first plane data recording is performed on the sec 
ond surface in step B5/step S33 of FIG. 9. First plane data 
recording on the second Surface takes about 4.5 seconds simi 
lar to first plane data recording on the first surface. After 
completion of first plane data recording on the second Sur 
face, the processing waiting for the ink drying wait time is 
skipped (step B6 takes 0 seconds), and immediately the 
recording medium reversing operation is performed in step 
B7/step S34 of FIG.9. 
0111. The reversing operation is completed in about 4 
seconds. Then, when the first surface has been conveyed to 
the recording area again, the second plane data is recorded on 
the first surface in step B8/step S35 of FIG.9. Second plane 
data recording on the first Surface takes about 4.5 seconds 
similar to the first plane data recording on the first Surface. 
0112. After completion of second plane data recording on 
the first Surface, the processing waiting for the ink drying wait 
time is skipped (step B9 takes 0 seconds), and immediately 
the recording medium reversing operation is started in step 
B10/step S36 of FIG.9. The reversing operation is completed 
in about 4 seconds. When the second surface has been con 
veyed to the recording area, the second plane data is recorded 
on the second surface in step B11/step S37 of FIG. 9. 
0113 Second plane data recording on the second surface 
also can be quickly completed in about 4.5 seconds because 
of division recording. Upon completion of second plane data 
recording on the second Surface, the entire recording process 
is completed. The recording process from step B1 to step B11 
takes 32 seconds, which is shorter than the time duration in 
the example of the conventional method. 
0114 AS mentioned above, the present example changes 
recording control according to the duty of the record data. 
Specifically, when there exists a high-duty area in the record 
data to be recorded on the first Surface of a recording medium, 
the record data to be recorded on the first surface is divided to 
generate division record data. Then, between recordings of 
two different division record data on the first surface, the 
recording medium is reversed and recording is performed on 
the second Surface (other Surface). 
0115 The above-mentioned method allows preventing 
image failure caused by Smear due to semi-dryinkadhering to 
the inside of the conveyance path and image failure caused by 
secondary Smear due to transfer of ink adhering to the con 
Veyance path to the recording medium. The method also 
allows shortening the recording duration through two-sided 
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recording, i.e., by dividing the record data having a high-duty 
area into two areas and conveying the recording medium 
twice. 

0116. By recording based on one division record data, 
waiting for a predetermined time duration, and recording 
again based on the other division record data, the method 
achieves color property and image quality higher than those 
with recordings at the same time or in a short time even with 
the same ink discharge amount as the conventional method. 
Further, the above-mentioned division recording decreases 
the duty for a single recording, reducing air current generated 
from the recording head at the time of ink discharge. Thus, the 
accuracy of ink dot impact can be improved. 
0117. A second example will be described below. The first 
example has the following problem: in the case of Successive 
recording on multiple recording media, when determination 
of a high-duty area is made for each piece of record data to be 
recorded on each recording medium, the upper Surface differs 
for each recording medium when discharged. 
0118 For example, referring to FIG. 9, the upper surface 
of the recording medium discharged differs between a case 
where a high-duty area exists on both the first and second 
Surfaces and a case where a high-duty area exists only on the 
first surface. Therefore, to eliminate the difference between 
discharged sheets, the user needs to arrange the discharged 
recording media to unify the front and rear Surfaces. 
0119. In the present example, when a high-duty area exists 
at least on the first surface, the record data to be recorded on 
both surfaces of the recording medium is divided to perform 
division recording. Specifically, when the duty of the record 
data to be recorded on the first surface is high, the record data 
to be recorded on each of the first and second surfaces is 
respectively divided into two pieces of data (first and second 
plane data) regardless of the duty of the record data to be 
recorded on the second Surface. 

I0120 Referring to the first example illustrated in FIG.9, 
when a high-duty area is determined to exist on the first 
surface (YES in step S20), the processing of determination in 
step S21 is skipped, and the processing proceeds to steps S30 
to S38. 

I0121 The above-mentioned processing allows preventing 
Smear and shortening the recording duration, which are 
effects of the first example. Further, the processing also 
makes it unnecessary for the user to rearrange the front and 
rear Surfaces after discharge since the second Surface is con 
stantly recorded last. 
I0122. In the first and second examples, it is desirable to set 
a relatively small dot count area Win determining a high-duty 
area based on the dot count. This is because, depending on a 
positional relation between the recording area R to be actually 
recorded and the dot count area W, even a high-duty area 
produces a low recording ratio possibly resulting in a detec 
tion error. 

(0123. Therefore, a smaller size of the dot count area W 
makes a detection error less likely to occur, improving the 
detection accuracy. Since the fixing characteristics are com 
paratively favorable even when a detection error occurs, 
smear is not likely to occur. The dot count areaW can be made 
Smaller by using a method for dividing the recording head in 
the nozzle column direction and counting the number of dots 
to be recorded and a method for shortening interruption inter 
vals. 
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0.124. On the other hand, a too small dot count area W may 
cause an inconvenience that an area having a low recording 
ratio. Such as text, is detected as a high-duty area. 
0.125. Therefore, the size of the dot count area W may be 
preferably determined in a comprehensive way, considering 
the above-mentioned situations. A technique Suitable for 
avoiding the above-mentioned inconvenience occurring with 
a too small dot count area Wincludes: accumulating the result 
of detection of adjacent dot count areas W. and determining 
whether the recording ratio of the dot count areas W is high or 
low based on the accumulation value. 
0126. In the present example, as illustrated in FIG. 6A, 
each area formed by dividing the entire area of one surface of 
a recording medium both in the main scanning direction 
(horizontal direction) and the Sub Scanning direction (vertical 
direction) as a unit area Subjected to dot counting. 
0127. The disclosed information is not limited to this divi 
sion method. For example, each division area formed by 
dividing the entire area of one surface of the recording 
medium only in the main scanning direction (horizontal 
direction) may be defined as a unit area (dot count area W). 
Further, each division area formed by dividing the entire area 
of one Surface of the recording medium only in the Sub Scan 
ning direction (vertical direction) may be defined as a unit 
area (dot count area W). 
0128. However, as mentioned above, since a smaller size 
of the unit area (dot count area W) is preferable from the 
viewpoint of smear prevention, division in both the main 
scanning direction and the sub scanning direction is desirable. 
0129. The number of dots to be recorded in the unit area 
and the recording ratio (recording duty) therein are applicable 
as information for determining whether a high-duty area 
exists, that is, information about the amount of ink to be 
discharged to the unit area. In addition to this indirect infor 
mation, information about the amount of ink to be discharged 
converted therefrom, i.e., direct information about the 
amount of ink to be discharged may be used. 
0130. As mentioned above, in the disclosed information, 
information about the number of dots recorded, information 
about the recording ratio (recording duty), or direct informa 
tion about the amount of ink to be discharged is applicable as 
information about the amount of ink to be discharged to the 
unit area (for example, the dot count area W). Further, a 
method for determining the first surface and a method for 
determining the second surface may be performed separately, 
and a first method for determining the first Surface and a 
second method for determining the second Surface may be 
provided separately. 
0131 Although the first and second examples have spe 
cifically been described based on a method for changing 
recording control according to the ink discharge amount to be 
recorded on a recording medium based on the dot count, the 
disclosed information is not limited thereto. 
0132 Generally, the printer driver 103 generates record 
data according to a drawing command from the OS 102, and 
transmits the data to the printer 105. In this case, the drawing 
command includes attribute data corresponding to the 
attribute of each piece of record data, Such as characters 
(character thin lines), graphics, and photographs (images). It 
is possible to perform control for determining whether the 
division recording is performed according to the type of the 
attribute data. 
0.133 FIG. 11 illustrates an example of processing for 
determining a recording method. In the case of two-sided 
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recording, when the drawing command includes a graphic 
drawing command highly likely to involve a high-duty area, 
the record data is divided for recording. This determination 
method based on the attribute data takes shorter time than the 
dot-count-based determination method in the above-men 
tioned examples for determining whether there exists a 
recording duty exceeding the predetermined value based on 
the dot count. 
0.134 Since graphic drawing commands can be classified 
into line drawing commands for Such graphics as graphs, and 
bitmap drawing commands for Such bitmap as photographs, 
the determination method may be selected taking these com 
mands into consideration. For example, when the drawing 
command includes a line drawing command, division record 
ing according to the disclosed information is performed since 
a high-duty area having a large amount of ink to be discharged 
may be recorded. When the drawing command includes a 
bitmap drawing command, a histogram regarding the lumi 
nance of the relevant bitmap image is generated, and whether 
division recording is to be performed based on the density of 
the image to be drawn. 
0.135 Further, recording control can be changed according 
to the position of the graphic drawing command within the 
print page. For example, when the top half of the page 
includes a graphic drawing command and the bottom half 
thereof includes a character drawing command, a Sufficient 
ink drying time can be ensured for the first half page while 
recording on the last half page is being performed. In this 
case, the conventional recording control may be optionally 
selected. 
0.136 The printer driver or by the printer may generate the 
attribute data. When generated by the printer, the printer may 
make the above-mentioned graphic determination. This 
drawing-command-based determination method can be used 
together with the dot-count-based determination method in 
the above-mentioned examples. For example, the determina 
tion method may include: determining whether the drawing 
command includes a graphic drawing command; performing 
division recording when the drawing command includes a 
graphic drawing command; and determining whether divi 
sion recording depending on the result of the dot-count-based 
determination, otherwise. 
0.137 Further, the determination method for determining 
whether the record data includes a high-duty area may 
include: defining a predetermined threshold value in multi 
valued record data, and performing division recording assum 
ing that a gradation value exceeding the threshold value is a 
high-duty area having a large amount of ink to be discharged. 
This method also can be used together with the dot-count 
based determination method and the drawing-command 
based determination method. Further, when there are more 
than one ink characteristics (for example, pigment and dye), 
determination may be made for each ink type. In this case, 
division recording according to the disclosed information 
may be performed when any certain ink exceeds a predeter 
mined condition. 

0.138. Further, the division method is not limited to the 
above-mentioned column thinning-out, but may be random 
pattern or staggered-pattern masking. Further, a low-duty 
area to be subjected to an ink discharge amount below a 
predetermined amount may not be divided and recording is 
performed with one plane, only a high-duty area to be Sub 
jected to an ink discharge amount equal to or greater than the 
predetermined amount may be divided into two planes. 
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0139 For example, discharging an amount of ink below a 
predetermined amount for all unit areas performs image 
recording on one plane and discharging the remaining 
amount of ink to the high-duty area performs image recording 
on the other plane. 
0140. This method allows dividing only a high-duty area 
into two (first and second) planes, preventing image failure 
due to a conveyance error caused by the recording medium 
reversing operation and scanning operations. Further, 
although the record data is divided into two planes in the 
present example, the number of planes included in pieces of 
division record data is not limited to two, but may be changed 
according to the time duration necessary for scanning opera 
tions for recording. 
0141 Although the recording medium is fed to the revers 
ing conveyance path immediately after completion of record 
ing in the present example, the ink drying time may be set 
according to the recording duty after division as long as it is 
shorter than the ink drying time at the time of high-duty 
recording. 
0142 Further, in the above-mentioned examples, a pro 
gram for achieving these functions may be stored in a record 
ing medium, and the program may be loaded therefrom as a 
code to a computer and the computer executes it. The record 
ing medium is a computer-readable recording medium. Here, 
the computer-readable medium may have stored thereon, a 
program that may cause an inkjet recording apparatus to 
perform a method disclosed herein. 
0143. The program itself as well as the recording medium 
storing the program therein is included in the above-men 
tioned examples. Such recording media may be, for example, 
a floppy (registered trademark) disk, a hard disk, an optical 
disk, a magneto-optical disk, a compact disk ROM (CD 
ROM), a magnetic tape, a nonvolatile memory card, and a 
ROM. The computer-readable medium may be non-transi 
tory. 
0144. Further, the processing of the above-mentioned 
examples may be executed not only by the single program 
stored in the recording medium, but also through a collabo 
ration with other software and extension board functions 
under the control of the operating system. Further, the dis 
closed information may be presented as an inkjet recording 
system including a control apparatus for controlling an inkjet 
recording apparatus. 
0145 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 
modifications, equivalent structures, and functions. 
0146 This application claims priority from Japanese 
Patent Application No. 2009-201476 filed Sep. 1, 2009, 
which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. An inkjet recording apparatus for two-sided recording 

by discharging ink from a recording head to first and second 
Surfaces of a recording medium, the inkjet recording appa 
ratus comprising: 

a conveyance unit configured to convey the recording 
medium to reverse front and rear surfaces of the record 
ing medium to allow the two-sided recording: 

a determination unit configured to determine, for each of a 
plurality of unit areas formed by dividing the first sur 
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face, whether an amount of ink to be discharged to each 
unit area is equal to or greater than a predetermined 
amount; and 

a control unit configured to control the conveyance unit and 
the recording head, 

wherein the control unit controls the conveyance unit and 
the recording head to discharge to a unit area, deter 
mined to be subjected to an ink discharge amount equal 
to or greater the predetermined amount by the determi 
nation unit, an amount of ink below the predetermined 
amount corresponding to a part of the amount of ink to 
be discharged to the unit area, thereafter to move the 
recording medium reversely so that the second Surface 
faces the recording head, then to move the recording 
medium reversely, and to discharge a remaining part of 
the amount of ink to the unit area that has been subjected 
to an ink discharge amount below the predetermined 
amount. 

2. The inkjet recording apparatus according to claim 1, 
wherein the predetermined amount differs for each position 
of the recording medium. 

3. An inkjet recording apparatus for two-sided recording 
by discharging ink from a recording head to first and second 
Surfaces of a recording medium, the inkjet recording appa 
ratus comprising: 

a conveyance unit configured to convey the recording 
medium to reverse front and rear surfaces of the record 
ing medium to allow the two-sided recording: 

a first determination unit configured to determine, for each 
of a plurality of first unit areas formed by dividing the 
first surface, whether a first amount of ink to be dis 
charged to each first unit area is equal to or greater than 
a predetermined amount; 

a second determination unit configured to determine, for 
each of a plurality of second unit areas formed by divid 
ing the second Surface, whether a second amount of ink 
to be discharged to the each second unit area is equal to 
or greater than a the predetermined amount; and 

a control unit configured to control the conveyance unit and 
the recording head, 

wherein, in a case where both the first and second determi 
nation units determine that each of the first and second 
unit area is to be subjected to an ink discharge amount 
equal to or greater than the predetermined amount, the 
control unit controls the conveyance unit and the record 
ing head to perform discharging to a unit area of the first 
Surface, determined to be subjected to an ink discharge 
amount equal to or greater the predetermined amount by 
the first determination unit, an amount of ink below the 
predetermined amount corresponding to a part of the 
amount of ink to be discharged to the unit area of the first 
Surface, then reversing the recording medium, and dis 
charging to a unit area of the second Surface, determined 
to be subjected to an ink discharge amount equal to or 
greater the predetermined amount by the second deter 
mination unit, an amount of ink below the predeter 
mined amount corresponding to a part of the amount of 
ink to be discharged to the unit area of the second Sur 
face, reversing the recording medium, and discharging a 
remaining part of the amount of ink to the unit area of the 
first Surface that has been Subjected to an ink discharge 
amount below the predetermined amount, and reversing 
the recording medium, and discharging a remaining part 
of the amount of ink to the unit area of the second surface 
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that has been subjected to an ink discharge amount 
below the predetermined amount. 

4. An inkjet recording apparatus for two-sided recording 
by discharging ink from a recording head to first and second 
Surfaces of a recording medium, the inkjet recording appa 
ratus comprising: 

a conveyance unit configured to convey the recording 
medium to reverse front and rear surfaces of the record 
ing medium to allow the two-sided recording: 

a determination unit configured to determine, for each of a 
plurality of unit areas formed by dividing each of the first 
and second surfaces, whether the duty of record data 
corresponding to an image to be recorded on the each 
unit area is equal to or greater than a predetermined 
value; 

a division unit configured to divide the record data corre 
sponding to a unit area determined to have a duty equal 
to or greater than the predetermined value into groups of 
division record data; and 

a control unit configured to control the conveyance unit and 
the recording head according to the result of determina 
tion by the determination unit, 

wherein, in a case where the determination unit determines 
that there exists a unit area having a duty equal to or 
greater than the predetermined value both on the first and 
second Surfaces, the control unit controls the convey 
ance unit and the recording head to perform recording on 
the first surface a part of the image to be recorded 
thereon according to a first group of division record data 
for the first surface divided by the division unit, revers 
ing the recording medium, and recording on the second 
Surface a part of the image to be recorded thereon 
according to a second group of division record data for 
the second surface divided by the division unit, reversing 
the recording medium, and recording on the first Surface 
a remaining part of the image to be recorded thereon 
according to the first group of division record data for the 
first Surface; and reversing the recording medium, and 
recording on the second Surface a remaining part of 
image to be recorded thereon according to the second 
group of division record data for the second Surface. 

5. The inkjet recording apparatus according to claim 4. 
wherein, in a case where the determination unit determines 
that there exists a unit area having a duty equal to or greater 
than the predetermined value on the first surface and there 
does not exist a unit area having a duty at least equal to the 
predetermined value on the second surface, the control unit 
controls the conveyance unit and the recording head to per 
form recording on the first Surface apart of the image to be 
recorded thereon according to the first group of division 
record data for the first surface divided by the division unit, 
reversing the recording medium, and recording on the second 
Surface the image to be recorded thereon, reversing the 
recording medium, and recording on the first Surface a 
remaining part of the image to be recorded thereon according 
to the first group of division record data for the first surface. 

6. An inkjet recording apparatus for two-sided recording 
by discharging ink from a recording head to first and second 
Surfaces of a recording medium, the inkjet recording appa 
ratus comprising: 
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a conveyance unit configured to convey the recording 
medium to reverse front and rear surfaces of the record 
ing medium to allow the two-sided recording: 

a determination unit configured to determine, for each of a 
plurality of unit areas formed by dividing each of the first 
and second Surfaces, whether an amount of ink to be 
discharged to each unit area is equal to or greater than a 
predetermined amount; and 

a control unit configured to control the conveyance unit and 
the recording head, 

wherein, in a case where the determination unit determines 
that the unit area of the first surface is to be subjected to 
an ink discharge amount equal to or greater than the 
predetermined amount, the control unit controls the con 
Veyance unit and the recording head to perform dis 
charging to a unit area of the first Surface, determined to 
be subjected to an ink discharge amount equal to or 
greater the predetermined amount by the first determi 
nation unit, an amount of ink below the predetermined 
amount corresponding to a part of the amount of ink to 
be discharged to the unit area of the first surface, revers 
ing the recording medium, discharging to a unit area of 
the second surface an amount of ink below the predeter 
mined amount corresponding to a part of the amount of 
ink to be discharged to the unit area of the second Sur 
face, reversing the recording medium, and discharging a 
remaining part of the amount of ink to the unit area of the 
first Surface that has been Subjected to an ink discharge 
amount below the predetermined amount, reversing the 
recording medium, and discharging a remaining part of 
the amount of ink to the unit area of the second Surface 
that has been subjected to an ink discharge amount 
below the predetermined amount. 

7. An inkjet recording system including an inkjet record 
ing apparatus and a control apparatus for controlling the ink 
jet recording apparatus, the inkjet recording system compris 
ing: 

a conveyance unit configured to convey the recording 
medium to reverse front and rear surfaces of the record 
ing medium to allow the two-sided recording: 

a determination unit configured to determine, for each of a 
plurality of unit areas formed by dividing the first sur 
face, whether an amount of ink to be discharged to each 
unit area is equal to or greater than a predetermined 
amount; and 

a control unit configured to control the conveyance unit and 
the recording head to perform discharging to a unit area, 
determined to be subjected to an ink discharge amount 
equal to or greater the predetermined amount by the 
determination unit, an amount of ink below the prede 
termined amount corresponding to a part of the amount 
of ink to be discharged to the unit area, reversing the 
recording medium So that the second Surface faces the 
recording head, and discharging a remaining part of the 
amount of ink to the unit area that has been subjected to 
an ink discharge amount below the predetermined 
amount. 


