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COLOR IMAGE PROCESSING DEVICE AND 
COLOR IMAGE PROCESSING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a color image pro 
cessing device Which processes color image data generated 
by scanning an original document. 
[0003] 2. Description of the Related Art 
[0004] A scanner device is used independently or loaded in 
a copy machine or the like to be used for, for example, con 
verting an original document printed on paper into digital 
data. Recently, a color scanner device, Which can scan an 
original document by color, is becoming Widespread. For 
example, such a color scanner device includes line sensors for 
individually scanning each of a red component (R), a green 
component (G) and a blue component (B). In accordance With 
voltage values obtained from the line sensors, the color scan 
ner device generates image data. Each of the RGB line sen 
sors is provided in parallel to a main scanning direction at a 
prescribed interval betWeen one another (hereinafter simply 
referred to as a “line gap”). Therefore, at a prescribed timing, 
each of the line sensors is scanning different lines on the 
original document, respectively. A line correction memory is 
provided for accumulating pixel data acquired from each of 
the line sensors. The pixel data of a preceding line sensor is 
loaded from the line correction memory With a delay. By 
composing the loaded pixel data, pixel data of a RGB format 
is generated for the same line. Then, by combining the pixel 
data of the RGB format generated for each line, image data of 
the original document is generated. 
[0005] In case a sampling cycle of the line sensors is con 
stant, a rate of magni?cation in a scanning process of the 
original document is determined by a relative transferring 
speed of sampling positions of the line sensors With respect to 
the original document. For example, When enlarging an origi 
nal document, the transferring speed is decreased. When 
reducing an original document, the transferring speed is 
increased. Therefore, according to the transferring speed, 
there are cases in Which each of the line sensors cannot scan 
the same line on the original document. When the pixel data 
acquired from each of the line sensors is composed in this 
case, the image quality deteriorates. As the technology for 
correcting such a gap in the scanning lines generated by 
enlarging or reducing a document, there is technology being 
proposed to change the sampling cycle and the time for start 
ing a main scanning process in each of the line sensors. 
[0006] According to the above-described conventional 
technology, the sampling timing of each of the line sensors 
(the time for starting the main scanning process) is controlled 
according to the rate of magni?cation. Therefore, the same 
line can be scanned at any rate of magni?cation. HoWever, 
hardWare for controlling the sampling timing for each of the 
line sensors is necessary to be provided in both the line 
sensors and the control circuit. The hardWare cannot be 
shared and as a result, the device results in being expensive. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made in consider 
ation of the above circumstance. An advantage of the present 
invention is to provide a color image scanning process tech 
nology Which can suppress deterioration of an image quality 
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generated according to a rate of magni?cation and Which can 
carry out a scanning process e?iciently according to a cir 
cumstance. 

[0008] An aspect of the present invention is a color image 
processing device. The color image processing device 
includes an acquiring unit, a storage unit, a transferring unit, 
a correction unit and an instructing unit. The acquiring unit 
acquires a sample value of an original document at a pre 
scribed cycle from a plurality of line sensors provided in 
parallel With a main scanning direction at a prescribed inter 
val betWeen one another. The storage unit has a capacity of 
storing sampling values for a prescribed number of sam 
plings. The transferring unit relatively transfers the original 
document and sampling positions of each of the line sensors. 
The correction unit corrects a gap in the sampling positions of 
each of the line sensors in accordance With the sampling 
values stored in the storage unit. In accordance With a rate of 
magni?cation for scanning the original document and the 
capacity of the storage unit, the instructing unit determines 
Whether or not a gap correction process according to the rate 
of magni?cation can be carried out. In case the gap correction 
process can be carried out, the instructing unit instructs the 
transferring unit so that the original document and the sam 
pling positions of each of the line sensors transfer relatively at 
a correction speed capable of acquiring a sample value to be 
used for the correction. Accordingly, in accordance With the 
capacity of the storage unit and the rate of magni?cation, a 
determination can be made as to Whether or not to carry out a 

correction of the sampling positions of each of the line sen 
sors. 

[0009] According to the present invention, conditions for 
scanning the original document can be determined automati 
cally according to the capacity of the storage unit of the color 
image processing device. Therefore, the present invention can 
present a highly convenient color image processing device. 
Further, any combination of the above-described constituent 
elements and conversions of the expression of the present 
invention betWeen a method, a device and a system or the like 
are also effective as an embodiment of the present invention. 

[0010] The above-described color image processing device 
further includes a holding unit Which holds a prescribed rate 
of magni?cation. The prescribed rate of magni?cation is cal 
culated in accordance With the capacity of the storage unit and 
a number of samplings necessary for executing the gap cor 
rection process according to a rate of magni?cation. The 
prescribed rate of magni?cation is referenced for determining 
Whether or not the gap correction process can be executed. In 
case a rate of magni?cation is loWer than the prescribed rate 
of magni?cation, the instructing unit instructs the transferring 
unit to transfer at the correction speed. In case a rate of 
magni?cation is the prescribed rate of magni?cation or 
higher, the instructing unit instructs the transferring unit to 
transfer at a speed different from the correction speed. 
Accordingly, the gap correction can be carried out Within a 
necessary range Without increasing the storage capacity, and 
the storage unit can be used e?iciently. 
[0011] Another aspect of the present invention is a color 
image processing device. The color image processing device 
includes an acquiring unit, a storage unit, a transferring unit, 
a correction unit and a calculation unit. The acquiring unit 
acquires a sample value of an original document at a pre 
scribed cycle from a plurality of line sensors provided in 
parallel With a main scanning direction at a prescribed inter 
val betWeen one another. The storage unit has a capacity 
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capable of storing sampling values for a prescribed number of 
samplings. The transferring unit relatively transfers the origi 
nal document and sampling positions of each of the line 
sensors. The correction unit corrects a gap in the sampling 
positions of each of the line sensors in accordance With the 
sample value acquired by scanning the original document at a 
speed calculated by dividing the transferring speed by a pre 
scribed division number. Further, the transferring speed is 
determined according to a rate of magni?cation for scanning 
the original document. The calculation unit calculates the 
division number in accordance With the rate of magni?cation 
and the capacity of the storage unit. Accordingly, since a large 
division number can be set as far as the capacity of the storage 
unit permits, the gap can be minimized. 

[0012] According to the present invention, conditions for 
scanning the original document can be determined automati 
cally according to the capacity of the storage unit of the color 
image processing device. Therefore, the present invention can 
present a highly convenient color image processing device. 
Further, any combination of the above-described constituent 
elements and conversions of the expression of the present 
invention betWeen a method, a device and a system or the like 
are also effective as an embodiment of the present invention. 

[0013] Another aspect of the present invention is a color 
image processing device. The color image processing device 
includes a plurality of line sensors provided in parallel With a 
main scanning direction at a prescribed interval betWeen one 
another. The color image processing device also includes an 
accumulating unit, a transferring unit, a generating unit, a 
control unit and a moving unit. The accumulating unit 
receives and accumulates an output value of the line sensors 
at a prescribed cycle. The transferring unit relatively transfers 
an original document and sampling positions of the line sen 
sors. In accordance With the output values received from each 
of the line sensors, the generating unit generates image data 
according to a rate of magni?cation for scanning the original 
document. The control unit controls the transferring unit 
under either one of a ?rst mode or a second mode. In case of 

the ?rst mode, during a period of time When the sampling 
positions of the line sensors transfer a prescribed distance 
With respect to the original document, the control unit con 
trols a relative transferring speed of the original document 
and the sampling positions of the line sensors by the trans 
ferring unit so that the output values can be acquired at a 
plurality of timings. In case of the second mode, during a 
period of time When the sampling positions of the line sensors 
transfer a prescribed distance With respect to the original 
document, the control unit controls the transferring speed so 
that one output value can be acquired. The moving unit 
receives a designation of the ?rst mode or the second mode 
from a user and moves the control unit under the ?rst mode or 
the second mode designated by the user. Accordingly, the 
mode can be sWitched betWeen the ?rst mode and the second 
mode according to the intension of the user. Under the ?rst 
mode, a plurality of image data is scanned While the sampling 
positions of the line sensors transfer a prescribed interval on 
the original document. Therefore, the transferring speed in 
the ?rst mode is necessary to be sloWer compared With the 
transferring speed in the second mode. Although the ?rst 
mode requires a longer period of time for the process than the 
second mode, the ?rst mode can scan an original document at 
a higher image quality than the second mode. 
[0014] The color image processing device further includes 
a setting unit Which sets a rate of magni?cation. In case 100% 
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magni?cation is set by the setting unit, the control unit 
sWitches a default state to the second mode in advance. In case 
an enlargement or a reduction of the document is set by the 
setting unit, the control unit sWitches the default state to the 
?rst mode in advance. Accordingly, in case each of the line 
sensors cannot scan the same line on the original document by 
the set rate of magni?cation, in other Words, in case a gap is 
generated in the lines scanned by each of the line sensors, the 
second mode is sWitched automatically as a default. That is, 
the default mode is sWitched so that an image quality is 
prioritized. 
[0015] According to the present invention, the user can 
select a policy for the scanning process of the original docu 
ment. Therefore, the present invention can present a highly 
convenient color image processing device. 
[0016] The color image processing device can further 
include a setting unit Which sets the default state of the control 
unit under the ?rst mode or the second mode in advance. 
Accordingly, according to the policy of the user, in other 
Words, Whether to prioritiZe the image quality or Whether to 
prioritiZe the speed, either one of the policies can be set in 
advance. 
[0017] Any combinations of the above-described constitu 
ent elements and conversions of the expression of the present 
invention betWeen a method, a device and a system or the like 
are also effective as an embodiment of the present invention. 

[0018] According to another aspect of the present inven 
tion, a color image processing device includes a plurality of 
sensors, an acquiring unit, a storage unit, a transferring unit, 
a setting unit and a control unit. The sensors are arranged in a 
sub scanning direction at a prescribed interval (line gap) 
betWeen one another. The acquiring unit acquires a sample 
value of an image of an original document at a prescribed 
(constant) driving cycle (SH) from the plurality of the line 
sensors. The storage unit stores the sample value for a plural 
ity of lines. The transferring unit relatively transfers the origi 
nal document and sample positions of the line sensors on the 
original document. The setting unit sets a scanning rate of 
magni?cation for scanning the original document. The con 
trol unit controls a relative transferring speed by the transfer 
ring unit. The control unit controls to sWitch a mode betWeen 
a ?rst mode and a second mode in accordance With the set 
scanning rate of magni?cation. Under the ?rst mode (a mode 
With a gap correction), the relative transferring speed is set 
l/M times (1/3 times) a speed corresponding to the rate of 
magni?cation for the scanning process. In addition, a scan 
ning cycle is set M times (3 times) the driving cycle. A 
prescribed (one) sample value is selected from M (three) 
sample values acquired in one scanning cycle and the selected 
sample value is handled as a scanning value. Under the sec 
ond mode (a mode Without a gap correction), the relative 
transferring speed is set at the speed corresponding to the rate 
of magni?cation for the scanning process. In addition, a scan 
ning cycle (a period of time for scanning data of one line) is 
corresponded With the driving cycle. 
[0019] According to the present invention, from an aspect 
of both the gap correction and the scanning time (relative 
transferring speed) the scanning process can be carried out 
e?iciently While maintaining a high image quality. 
[0020] In the color image processing device according to 
the present invention, When 100% magni?cation or an 
enlargement is set as the set rate of magni?cation, the control 
unit selects the second mode. When a reduction is set as the 
set rate of magni?cation, the control unit selects the ?rst 
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mode. Accordingly, in case of 100% magni?cation or an 
enlargement Where the relative transferring speed is sloW and 
an effect of the gap correction is not so large compared With 
a reduction, the scanning process is carried out under the 
second mode. Therefore, the scanning process can be carried 
out Within a short period of time With high image quality. In 
case of a reduction Where the relative transferring speed is fast 
and the effect of the gap correction is large compared With an 
enlargement, the scanning process is carried out under the 
?rst mode. Therefore, the scanning process can be carried out 
With high image quality Without the scanning time lengthen 
ing notably. 
[0021] In the color image processing device according to 
the present invention, in case 100% magni?cation or an 
enlargement With a high rate of magni?cation is set as the set 
rate of magni?cation, the control unit selects the second 
mode. In case a reduction or an enlargement With a loW rate of 
magni?cation is set as the set rate of magni?cation, the con 
trol unit selects the ?rst mode. Accordingly, in case of 100% 
magni?cation or an enlargement With a high rate of magni? 
cation Where the relative transferring speed is sloW and an 
effect of the gap correction is not so large compared With a 
reduction or an enlargement With the loW rate of magni?ca 
tion, the scanning process is carried out under the second 
mode. Therefore, the scanning process can be carried out 
Within a short period of time With high image quality. In case 
of a reduction or an enlargement With the loW rate of magni 
?cation Where the relative transferring speed is fast and the 
effect of the gap correction is large compared With an enlarge 
ment With the high rate of magni?cation, the scanning process 
is carried out under the ?rst mode. Therefore, the scanning 
process can be carried out With high image quality Without the 
scanning time lengthening notably. 
[0022] The color image processing device according to the 
present invention further includes an operation unit Which can 
select a normal mode and a correction mode. When the cor 
rection mode is selected, the mode can be sWitched betWeen 
the ?rst mode and the second mode. Accordingly, other than 
the normal image processing, from the aspect of both the gap 
correction and the scanning time, an image processing 
capable of maintaining high image quality and carrying out 
the scanning process e?iciently can be selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1A is a graph shoWing a relationship betWeen 
sampling positions and sampling timings of each of line sen 
sors When scanning an original document at 100% magni? 
cation. FIG. 1B is a graph shoWing a relationship betWeen the 
sampling positions and the sampling timings of each of line 
sensors When scanning the original document at a rate of 
magni?cation of 125%. 
[0024] FIG. 2 schematically shoWs a speed preference 
mode and an image quality preference mode referred in FIG. 
1B. 
[0025] FIG. 3A shoWs a layout of the line sensors for scan 
ning an original document. FIG. 3B is a graph shoWing paths 
of the sampling positions of the line sensors for each rate of 
magni?cation for scanning an original document. 
[0026] FIG. 4 is a block diagram shoWing an inner con?gu 
ration of a color image processing device according to ?rst 
and second embodiments of the present invention. 
[0027] FIG. 5 is a block diagram shoWing an inner con?gu 
ration of a color image processing device according to a third 
embodiment of the present invention. 
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[0028] FIG. 6 is a block diagram shoWing a con?guration of 
a color image processing device according to a fourth 
embodiment of the present invention. 
[0029] FIG. 7 is a block diagram shoWing an inner con?gu 
ration of an acquiring unit and a memory of the color image 
processing device according to the fourth embodiment of the 
present invention. 
[0030] FIG. 8 is a time chart shoWing scanning timing 
signals and driving timing signals of the color image scanning 
device according to the fourth embodiment of the present 
invention. 
[0031] FIG. 9 is a schematic diagram shoWing line correc 
tions and sub scanning position corrections of one gap and a 
line sensor in the color image scanning device according to 
the fourth embodiment of the present invention. 
[0032] FIG. 10 is a schematic diagram shoWing a selection 
of a timing SH in the color image scanning device according 
to the fourth embodiment of the present invention. 
[0033] FIG. 11 is a time chart shoWing a line delay and a 
scanning timing When a rate of magni?cation is 50%, 100% in 
the color image scanning device according to the fourth 
embodiment of the present invention. 
[0034] FIG. 12 is a time chart shoWing a line delay and a 
scanning timing When a rate of magni?cation is 125%, 200% 
in the color image scanning device according to the fourth 
embodiment of the present invention. 
[0035] FIG. 13 is a time chart shoWing a line delay and a 
scanning timing When a rate of magni?cation is 30% in the 
color image scanning device according to the fourth embodi 
ment of the present invention. 
[0036] FIG. 14 is a graph shoWing a relationship betWeen 
an elapse of time and the sampling positions of the line 
sensors When the rate of magni?cation is 50% in the color 
image scanning device according to the fourth embodiment of 
the present invention. 
[0037] FIG. 15 is a graph shoWing a relationship betWeen 
an elapse of time and the sampling positions of the line 
sensors When the rate of magni?cation is 30% in the color 
image scanning device according to the fourth embodiment of 
the present invention. 
[0038] FIG. 16 is a graph shoWing a relationship betWeen 
an elapse of time and the sampling positions of the line 
sensors When the rate of magni?cation is 125% in the color 
image scanning device according to the fourth embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] Embodiments of the present invention Will be 
described. 

First Embodiment 

[0040] FIG. 1A is a graph shoWing a relationship betWeen 
sampling positions and sampling timings of each of the line 
sensors When scanning an original document at 100% mag 
ni?cation (100%). In FIG. 1A, the horiZontal axis shoWs time, 
and the vertical axis shoWs relative positions of sampling 
positions of the line sensors and an original document. Ref 
erence letters LR, LG and LB respectively shoW positions 
accompanying an elapse of time of sampling positions of the 
line sensors for a red component, a green component and a 
blue component. Each of the line sensors carries out a sam 
























