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APPARATUS FOR REDUCING EXPOSING
TIME OF AN IMAGE PROCESSING SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to apparatus for reducing minimum
exposing time of an i1mage-acquiring device of an image
processing system, and particularly relates to apparatus for
reducing minimum scanning time necessary for a high-
resolution-image-acquiring device to scan an object 1n a low
resolution.

2. Description of the Prior Art

An 1mage processing system makes use ol focusing a
reflected light beam from an object through a photodetector
to generate an electrical signal representing the image of the
object for further processing, storing and displaying. Among
various applications such as 1image scanners, camera record-
ers or facsimile machines everywhere 1n the modern world,
in spite of somewhat differences between these machines,
there 1s one necessary primary step. In other words, 1t 1s
necessary for an 1image system to acquire an image signal by
converting an 1mage of the object to an electrical signal.

Taking an 1image scanner as example, the block diagram in
the prior art 1s shown 1n FIG. 1. It 1s composed of an expos-
ing timing signal source 8, a shift control signal source 9, a
light source 10, a glass surface 11, a mirror 12, a lens 13, a
photo-sensing device 14, a charge coupled device (CCD)
shift register 15, a pre-processing device 16 and a post-
processing device 17. The pre-processing device 16 1s imple-
mented by electrically coupling a dc-gain voltage amplifier
16a, an analogue-to-digital converter (ADC) 16b. The wave-
form of the output signal 20, shown 1n FIG. 2, of an exposing
timing signal source 8 1s fed to photo-sensing device 14.

This system mentioned above operates 1n the way that
photo-sensing device 14 converts the light emaitted by light
source 10, a text or a picture firstly reflected by the glass
surface 11 and secondly reflected by the mirror 12 to an
image signal.

Note that when the front edge of pulse 21 (FIG. 2) 1s fed to
the photo-sensing device 14, the photo-sensing device 14
pour out all the charges to the CCD shiit register 15. After
the photo-sensing device 14 has poured out all the stored
charges, it cumulate the charges produced in the time inter-
val between the back edge of the pulse 21 and front edge of
the pulse 23. Subsequently, the photo-sensing device begins
to produce and accumulate charge until next front edge
arrives. Thus an optical image 1s transformed into an electri-
cal signal. The electrical signal parallel output to the CCD
shift register 15, and 1s senally fed to the pre-processing

device 16.

To precisely describe the operation of photo-sensing
device 14 responding to the exposing timing signal source 8,
and that of the CCD shift register 135 responding to the shait
control signal source 9. The operation of the system 1s
described below. A line of scanned object 1s exposed to the
light source 10, and the photo-sensing device 14 transiers
the light from the line on the scanned object 1into a plurality
of groups of charges responding to the pulse 19 and pulse 21
of the output signal 20 of the exposing timing signal source
8. Each cell of the photo-sensing device 14 1s exposed to the
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light from the lens 13 during the exposing time interval
between pulse 21 and 23 of the output signal 20 of the expos-
ing timing signal source 8. After the pulse 21 has arrived at
the photo-sensing device 14, the plurality groups of charges
1s fed to the CCD shift register 15 at the same time. In
addition, each of the plurality groups of charges generated
by each cell of the photo-sensing device 14 1s fed to the

corresponding potential-energy wells of the CCD shiit regis-
ter 15.

Subsequently, each of the plurality groups of charges
stored 1n each potential-energy wells 1n the CCD shift regis-
ter 15 1s transmitted to the pre-processing device 16 one after
another responding to the output clock pulse 30 of the shait
control signal source 9. The plurality groups of charge is
stored 1n each potential-energy well of the CCD shiit register
15 before the pulse 23 next to the pulse 21 arrive at the
photo-sensing device 14. In addition, each group of charge
stored 1n each potential-energy well of the CCD shift register
15 1s subsequently transmitted to the pre-processing device
16. In other words, the group of charge stored in the first
potential-energy well al of the CCD shift register 15 1s
transmitted to the pre-processing device 16 responding to
the first pulse 31 A1 of the clock pulse 30 (shown 1n FIG. 3).

Then the group of charge stored in the second potential-
energy well a2 of the CCD shift register 15 1s transmitted to
the pre-processing device 16 responding to the second pulse
31A2 of the clock pulse 30 (shown in FIG. 3). Finally the
group of charge stored 1n the n’th potential-energy well an of
the CCD shift register 135 1s transmitted to the pre-processing
device 16 responding to the n’th pulse 31An of the clock
pulse 30 (shown i1n FIG. 3). For the operation mentioned
above, 1t 1s designed that after the n’th pulse 31An of the
clock pulse 30 has been arrived at the CCD shiit register 15,
the pulse 23 of the pulse 20 arrives at the photo-sensing
device 14. So the exposing time of the photo-sensing device
14 1s a fixed value, 1.e., time 1nterval between pulse 21 and
pulse 23, which 1s a multiplication of pixel rate and pixel
number, 1n spite of the vanation of operational mode.

The pixel rate mentioned above 1s the number of group of
charge stored in the potential-energy well of the CCD shaft
register 15 1in a umit time interval. The pixel number men-
tioned above 1s the number of the potential-energy well of
the CCD shift register 15. In a high resolution mode, more
cells of the photo-sensing device 14 are utilized to be
exposed to the light source 10. Whereas, 1n a low resolution
mode, less cells of the photo-sensing device 14 are utilized
to expose to the light source 10. In addition, the lens seat 18
1s moved to a position to fit the scope of projection to the
photo-sensing device 14. The position of the lens 13 and the
lens seat 18 1n the low resolution mode which employing
less cells of photo-sensing device 14 1s not 1llustrated in FIG.
1. However the necessary exposing time interval employed
in the high resolution mode 1s the same as that of the low
resolution mode. So the user has to wait for a while even the
low resolution mode of the image processing system 1s
employed. This 1s an origin of waste of time for the user.

After the electrical signal has been fed to the pre-
processing device 16, the dc-gain voltage amplifier 16a
adjusts the dc-gain of the electrical signal and then feed 1t to
the ADC 16b. Contrast adjustment by a Gamma characteris-
tic 1s performed by the post-processing means 17, and then
obtained the output signal which can be further processed or
displayed.

In a traditional image-acquiring device of a modern 1mage
processing system, it 1s necessary to provide the user with
the high resolution mode and the low resolution mode for
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various applications. Fewer cells of photo-sensing device 14
are exposed to the light source 10 1n the low resolution mode
than the high resolution mode. However, the charges 1n each
cell of the photo-sensing device 14 are transmitted through
the CCD shit register 15 to the pre-processing device 16 in
both high resolution mode and low resolution mode. So the
necessary exposing timing interval for the high resolution
mode and the low resolution mode 1s all the same, which 1s
the multiplication of the pixel rate and the pixel number of
the photo-sensing device 14. And this 1s the waste of time for
the user when a lower resolution mode of the image process-
ing system 1s employed. In the traditional 1image-acquiring
device of a modern 1image processing system, when the fre-
quency of the output signal of the shift control signal source
1s increased to lower the exposing timing interval. It tends to
result the residual charges generated in the previous expos-
ing timing interval i the CCD shift register 15, which
alfects the charges 1n the cells of the photo-sensing device 14
in the next exposing timing interval. So the quality of the
output 1mage 1s damaged 1n the prior art 1image processing
system.

SUMMARY OF THE INVENTION

To reduce the necessary exposing time of the 1image-
acquiring device of the 1image processing system, the present
invention proposes apparatus for converting an optical
image through a lens to an electrical signal. The apparatus
mention above includes the following devices. The photo-
sensing device 1s used to expose to the light of the optical
image responding to an exposing timing signal from an
exposing timing signal source. Thus the optical image is
converted to a plurality groups of charge.

The shift register 1s used to parallel receive the plurality
groups ol charge and serially transmit the plurality groups of
charge responding to a shift control signal from a shift con-
trol signal source. The serially transmitted plurality groups
of charge form the electrical signal. The control device 1s
used to respectively generate a first reset signal and a second
reset signal during a first resolution mode and a second reso-
lution mode of the apparatus. The first number of cells of the
photo-sensing device 1s exposed to the light of the optical
image during the first resolution mode, and the second num-
ber of cells of the photo-sensing device 1s exposed to light of
the optical image during the second resolution mode. The
first number of cells of the photo-sensing device 1s greater
than the second number of cells of the photo-sensing device.
The period of the first reset signal 1s proportional to the first
number of cells of the photo-sensing device, and the period
of the second reset signal 1s proportional to the second num-
ber of cells of the photo-sensing device. In addition, the
period of the first reset signal being greater than the second
reset signal.

The reset device 1s used to lead the charges 1n the shift
register to ground responding to the first reset signal and the
second reset signal. The reset device coupled to the shift
register 1s used to generate the potential-energy well at the
end of each period of the first reset signal and the second
reset signal. The potential-energy well accommodates and
throwaway residual charges 1n the CCD shift register. The
photo-sensing device converts the optical image to the plu-
rality groups of charge responding to the exposing timing,
signal. The period of the exposing timing signal 1s no less
than the period of the first reset signal when the 1mage pro-

cessing system 1s 1n the first resolution mode. The period of

the exposing timing signal 1s no less than period of the sec-
ond reset signal when the image processing system 1s in the
second resolution mode.
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Selection device 1s used to determine whether the appara-
tus operates in the first resolution mode or 1n the second
resolution mode according to user’s selection. The user click
on a first position of surface of the selection device to gener-
ate a first selection signal, and the user click on a second
position of surface of the selection device to generate a sec-
ond selection signal. The apparatus 1s operated in the first
resolution mode according to the first selection signal, the
apparatus being operated in the second resolution mode
according to the second selection signal.

Positioning device 1s used to drive the lens to a first
image-capturing position responding to the first selection
signal to project the optical image on the first number of
cells of the photo-sensing device during the first resolution
mode. The positioning device d 1s used to drive the lens to a
first 1image-capturing position responding to the second
selection signal to focus the optical 1image on the second
number of cells of the photo-sensing device during the sec-
ond resolution mode.

i

T'he pre-processing device 1s used to adjust the dc (direct
current) voltage of the electrical signal from the shift register
as well as convert the electrical signal from the analog for-
mat to the digital format. The post processing device 1s used
to adjust the contrast of the digital electrical signal. The
selection device mentioned above can be soft ware or user
interface. The positioning device mentioned above can be
driving motor, and the pre-processing device can be included

in a CCD (Charged Coupled Device).
BRIEF DESCRIPTION OF THE DRAWINGS

The above features of the present invention will be more
clearly understood from consideration of the following
descriptions 1n connection with accompanying drawings in

which:

FIG. 1 1llustrates the schematic diagram of the image pro-
cessing system in the prior art, which has high resolution

mode and low resolution mode:

FIG. 2 illustrates the wave form of the exposing timing,
signal utilized 1in both high resolution mode and low resolu-
tion mode of the prior art image processing system;

FIG. 3 1llustrates the wave form of the shift control signal
utilized to drive the charges 1n the CCD shift register in both
high resolution mode and low resolution mode of the prior
art 1mage processing system;

FIG. 4 1llustrates the schematic diagram of the 1mage pro-
cessing system in the preferred embodiment of the present
invention, which has high resolution mode and low resolu-
tion mode;:

FIG. 5 1illustrates the wave form of the exposing timing,
signal utilized 1n high resolution mode of the image-
acquiring device of the image processing system according
to the preferred embodiment of the present invention;

FIG. 6 1llustrates the wave form of the exposing timing
signal utilized 1n low resolution mode of the image-
acquiring device of the 1image processing system according
to the preferred embodiment of the present invention;

FIG. 7 illustrates the wave form of the shift control signal
utilized to drive the charges in the CCD shift register in both
high resolution mode and low resolution mode of the of the
image-acquiring device of the image processing system
according to the preferred embodiment of the present mven-
tion;

FIG. 8 illustrates the wave form of the high resolution
reset signal utilized in high resolution mode of the 1mage-
acquiring device of the image processing system according
to the preferred embodiment of the present invention;
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FI1G. 9 1llustrates the wave form of the low resolution reset
signal utilized i1n low resolution mode of the 1image-
acquiring device of the image processing system according
to the preferred embodiment of the present invention;

FIG. 10A illustrates the schematic cross-sectional view of
a preferred embodiment of the reset gate in the 1mage-
acquiring device of the image processing system according

to the preferred embodiment of the present invention;

FIG. 10B illustrates the position of the charges and the
potential-energy wells induced by individual electrodes of
the reset gate 1n a normal conduction, at this time, the
charges are conducted to the CCD shift register; and

FIG. 10C illustrates the position of the charges and the
potential-energy wells induced by individual electrodes of
the reset gate, at this time, the charges in the CCD shiit
register are conducted to ground.

DESCRIPTION OF THE PR
EMBODIMENT

L1
M

ERRED

To eliminate the extra scanning time 1n the low resolution
operation mode, the 1image-acquiring device of the image
processing system according to the present mvention pro-
poses apparatus for reducing minimum exposing timing
interval. In the present invention, fewer cells of photo-
sensing device are exposed, and the corresponding number
of pulses of the shift control signal are utilized to drive the
charges in the potential-energy wells within the CCD shaft
register 1n the low resolution operational mode. So the
exposing timing interval of the image-acquiring device of
the 1mage processing system 1s reduced according to the
present invention.

The 1mage processing system according to the present
invention makes use of focusing light beam from an object
through a photodetector to generate an electrical signal rep-
resenting the 1mage of the object for further processing, stor-
ing and displaying. Among various applications such as
image scanners, camera recorders or facsimile machines
everywhere 1n the modern world, in spite of somewhat dii-
ferences between these machines, one primary step 1s neces-
sary. In other words, 1t 1s necessary for an image processing
system to acquire an image signal by converting an image of
the object to an electrical signal, which performed by an
image-acquiring device.

Taking an 1mage scanner as an example of the 1image pro-
cessing system 1in the preferred embodiment of the present
invention, the block diagram 1s shown in FIG. 4. It 1s com-
posed of an exposing timing signal source 58, a shiit control
signal source 39, a light source 60, a glass surface 61, a
mirror 62, a lens 63, a photo-sensing device 64, a charge
coupled device (CCD) shift register 635, a reset gate 66, a
counter 67, a pre-processing device 69 and a post-processing
device 70. The pre-processing device 69 1s implemented by
clectrically coupling a dc-gain voltage amplifier 69a, an
analogue-to-digital converter (ADC) 69b. The wavetorm of
the first exposing timing signal 80h or the second exposing
timing signal 801, shown 1n FIG. §, of an exposing timing
signal source 58 1s fed to photo-sensing device 64.

In the 1mage-acquiring device of a modern image process-
ing system, for example, the high resolution mode and the
low resolution mode are provided to the user for various
applications. The user can use the software iterface 71 to
select the high resolution mode or the low resolution mode
as the operation mode of the 1image processing system. For
example, when the user click on the L bottom of the software
interface 71, a selection signal 1s sent to the positioning
means 73, and positioning means 73 drives the lens 63 from
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position Ph to position Pl. It 1s designed that the fewer cells
of photo-sensing device 64 are exposed to the light source 60
when the lens 63 locates at the position Pl. So fewer cells of
photo-sensing device 64 are exposed to the light source 60 1n
the low resolution mode than the high resolution mode.

When starting acquiring an image in a low resolution
mode as described above. The 1mage-acquiring device men-
tioned above operates in the way that photo-sensing device
64 converts the light emitted by light source 60, a text or a

picture firstly retlected by the glass surface 61 and secondly
reflected by the mirror 62 to a plurality groups of charges. A
portion of the photo-sensing device 64 1s exposed to the light
refracted by the lens 63 at the position Pl.

Assume a first number of the cell of the photo-sensing
device 64 are exposed to the light source 60 1n the high
resolution mode, and the second number of the cell of the
photo-sensing device 64 are exposed to the light source 60 1n
the low resolution mode. As 1llustrated in FIG. 4, the second
number of the cell of the photo-sensing device 64 exposed to
the light source 60 1n the low resolution mode 1s less then the
first number of the photo-sensing device 64 1n the high reso-
lution mode. Accordingly, the present invention provide the
exposing timing signal source 58 that can output the first
exposing timing signal 80h (FIG. 5) or the second exposing
timing signal 801 (FI1G. 6) responding to the selection of the
high or low resolution mode 1n the software interface 71.
After the plurality groups of charges has been generated by
the photo-sensing device 64, then 1s transmitted to the corre-
sponding potential-energy wells of the CCD shift register 65
in accordance with the first exposing timing signal 80h or the
second exposing timing signal 801 from the exposing timing,
signal source 38.

Subsequently, responding to the clock pulse 90 from the
shift control signal source 59, the plurality groups of charge
in the potential-energy wells of the CCD shift register 65 are
driven one after another to the pre-processing device 69.
Thus the plurality groups of charge form the electrical signal
representing one scan line of the scanned image. In other
words, one line on the scanned object (text, or picture) 1s
converted to the electrical signal. After the electrical signal
has been fed to the pre-processing device 69, the dc-gain
voltage amplifier 69a adjusts the dc-gain of the electrical
signal and then feed 1t to the ADC 69b. Contrast adjustment
by a Gamma characteristic 1s performed by the post-
processing means 70, and then obtained the output signal
representing the image, which can be used to further pro-
cessed or displayed.

It 1s noted that, the image-acquiring device of the image
processing system according to the present mmvention can
reduce scanning time 1n the low resolution scanning mode,
and the principle 1s described below. As illustrated 1n FIG. 4,
when the user utilizes the software iterface 71 to select the
high resolution mode. The plurality groups of charge gener-
ated during the high resolution mode exposing timing inter-
val (1.e., the time between the first pulse 79 and the second
pulse 81) by the photo-sensing device 64 are driven to the
CCD shift register 65 responding to the first pulse 81 (FIG.
5). Then, each of the plurality groups of charge stored in the
corresponding potential-energy wells 1n the CCD shiit regis-
ter 65 are driven to the pre-processing device 69 by each
pulse (91A1,91A2, ..., 91An) of the clock pulse 90 (FIG.
7). Also, the clock pulse 90 1s fed to the counter 67, and the
high resolution reset signal 95hs has the period the same as
that of the high resolution mode exposing timing interval
due to the value transmitted to the counter 67 resulted from
the set-up 1n the software interface 71. For example, assume
the photo-sensing device 64 has 10600 cells, thus the num-
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ber of pulse between the pulse 91 A1 and 91 An 1s 10600. So
the high resolution mode exposing timing interval 1s not less
than the multiplicity of 10600 and the pixel rate which
stands for how much time does it take for the transmission of
cach group of charge from the CCD shiit register 65 to the
pre-processing device 69.

It 1s also noted that the duration between the first reset
pulse 96hs1 and the second reset pulse 96hs2 1s approxi-
mately equal to the high resolution mode exposing timing,

interval between the first pulse 81 and the second pulse 83 1n
FIG. 5. Because the second reset pulse 96hs2 of the high
resolution reset signal 95hs from the counter 67 arrive at the
reset gate 66. All the charges stored in the CCD shiit register
65 are transmitted to ground by way of the reset gate 66
which 1s turned on by the second reset pulse 96hs2 of the
high resolution reset signal 95hs. The next line on the
scanned object (text, or picture) 1s subsequently driven by
the second pulse 83 to the CCD shift register 635, and 1s
converted to generate the other plurality groups of charge 1n
the next exposing timing 1nterval.

In the other respect, as illustrated in FIG. 4, when the user
utilizes the software interface 71 to select the low resolution
(operation) mode. The plurality groups of charge generated
during the low resolution mode exposing timing interval
(1.., the time between the third pulse 98 and the fourth pulse
99) by the photo-sensing device 64 are driven to the CCD
shift register 65 responding to the fourth pulse 98 (FIG. 6).
Then, each of the plurality groups of charge stored 1n the
corresponding potential-energy wells 1n the CCD shift regis-
ter 65 are driven to the pre-processing device 69 by each
pulse (91A1,91A2, ..., 91Ak) of the clock pulse 90 (FIG.
7). Also, the clock pulse 90 1s fed to the counter 67, and the
low resolution reset signal 105s (FIG. 9) has the period about
half of that of the high resolution mode exposing timing
interval due to the value transmitted to the counter 67
resulted from the set-up relating to the “L” bottom on the
software interface 71.

For example, assume the photo-sensing device 64 has
10600 cells, and the low resolution mode be employed to
scan the image. Thus the number of pulse between the pulse
90A1 and 90An 1s 5300. So the low resolution mode expos-
ing timing interval 1s not less than the multiplicity of 5300
and the pixel rate which stands for how much time does 1t
take for the transmission of each group of charge from the
CCD shift register 65 to the pre-processing device 69. It 1s
also noted that the duration between the third reset pulse
105s2 and the fourth reset pulse 105s3 1s approximately
equal to the low resolution mode exposing timing interval
between the third pulse 98 and the third pulse 99 1n FIG. 6.
Because the fourth reset pulse 105s3 of the low resolution
reset signal 105s from the counter 67 arrive at the reset gate
66. All the charges stored 1n the CCD shiit register 635 are
transmitted to ground by way of the reset gate 66 which 1s
turned on by the fourth reset pulse 105s3 of the low resolu-
tion reset signal 105s.

Because the reset gate 66 1n the preferred embodiment of
the present invention can be implemented by many devices,
such as a charge coupled device (CCD). The structure of the
reset gate 66 1s briefly described 1n FIG. 10A. In FIG. 10A,
the electrode Ereset of the reset gate 66 1s coupled to the
counter 67 (FIG. 4). At the time when the charges are gener-
ated by the photo-sensing device 64 (FIG. 4), and has not
been transmitted to the CCD shift register 635, the cross-
section of the potential-energy well 1s illustrated as line
PW1, and the charges are still in the photo-sensing device
64. Next, referring to FIG. 10B, the transfer gate and the
CCD phase are applied with voltages such that the resulted
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potential-energy well 1s as line PW2, and the charges in the
photo-sensing device 64 flow to the potential-energy well
under the CCD phase electrode.

When the charges in the CCD shift register 65 1s to be
climinated, the CCD phase and the reset gate are applied
with voltages such that the charges 1n the potential-energy
well under the CCD phase electrode are conducted to the
potential-energy well under the CCD reset drain. Then the
charges in the potential-energy well under the CCD reset
drain are eliminated (such as conducted to ground).

Referring to FIG. § and FIG. 6, 1t 1s obvious that the
necessary exposing time for the low resolution mode 1s half
of that of the high resolution mode. So the image-acquiring
device of the 1mage processing system according to the pre-
ferred embodiment of the present invention can save the
scanning time when operate 1n low resolution mode. The
reset gate and the reset signal utilized to control the reset
gate are the elements to reduce the necessary exposing time
in low resolution mode, so the scanning time can be reduced
in the preferred embodiment of the present mvention. In
conclusion, there can be many kinds of circuits or structure
of the 1mage-acquiring device can perform the function as
the present invention. For example, 1f properly deigned, the
counter can be spared, or there can be two lens in the 1mage-
acquiring device. The two lens are respectively employed 1n
low resolution mode and high resolution mode. In addition,
the position means can be driving motor, and the software
interface can be implemented not only 1n a computer as a
application interface, but also can be implemented in the
image processing system 1n the preferred embodiment of the
present invention.

In a low resolution mode, fewer cells of photo-sensing
device are used to expose to a scan line of the scanned
object, so only a number of potential-energy wells of the
CCD shift register are used to store the plurality groups of
charge during an exposing timing interval. And the present
invention 1s to lead the residual charges in the potential-
energy wells of the CCD shift register to ground whenever
the plurality groups of charges generated by the fewer cells
of the photo-sensing device had been sent to the pre-
processing device. So the waste of time 1n a lower resolution
mode 1s averted 1n the present mvention.

The low resolution mode and high resolution mode in the
present mnvention 1s just preferred embodiments, there can be
several resolution mode can be employed i1n the present
invention, even the user can input the desired resolution.
Because the resolution mode 1s the feature of the present
invention, 1t 1s only the operational conduction of the present
invention, the different resolution modes are not detailed in
this specification.

As will be understood by persons skilled in the art, the
foregoing preferred embodiment of the present invention 1s
illustrative of the present invention rather than limiting the
present invention. Having described the invention 1n connec-
tion with a preferred embodiment, the modification will now
suggest itself to those skilled in the art. While the preferred
embodiment of the invention has been illustrated and
described, 1t will be appreciated that various changes can be
made therein without departing from the spirit and scope of
the mnvention.

What 1s claimed 1s:

1. [Apparatus] An apparatus for reducing exposing time
ol an 1mage processing system, said 1image processing sys-
tem comprising a shift register coupled to a photo-sensing
means, said photo-sensing means being used to convert an
optical image from a lens to a plurality of groups of charge to
form an electrical signal, said apparatus comprising:
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control means for generating a first reset signal and a sec-

ond reset signal during a first resolution mode and a
second resolution mode of said 1mage processing sys-
tem respectively, a first number of cells of said photo-

10

optical image during said second resolution mode, said
first number of cells of said photo-sensing means being
greater than said second number of cells of said photo-
sensing means, a period of said first reset signal being,
proportional to said first number of cells of said photo-

sensing means being exposed to said optical image dur- 5 ! : _ :
ing said first resolution mode, a second number of cells SCLSE, Mealls, @ pe“‘j(_l of said second reset signal
of said photo-sensing means being exposed to said opti- being proportional to said second number of cells of
cal image during said second resolution mode, said first S‘:ﬂld phOt,O -sensing means, the pet lod Of'SElld Lirst reset
number of cells of said photo-sensing means being s%gnalibemg greater than the period of said second reset
greater than said second number of cells of said photo- 10 Slgn al,’ o
sensing means, a period of said first reset signal positioning means °or driving the .ZEHS or g‘h‘eﬁ rst r%umber
being|-] proportional to said first number of cells of of cells o Cf'ﬁ St image-capturing posiion during the
Helt] Propot . . [ution mode to focus the optical image on the
said photo-sensing means, a period of said second reset Jirst resolu P 5 .
signal being proportional to said second number of gﬂ nur:sber O{ j?”s of tgep zioro-ser?;mg means during
cells of said photo-sensing [mans] means, said plurality 15 p © ﬁ ” ﬂI;’ES(; woen Tko o e dp o sgmng mezm tf o
of groups of charge being transmitted to said shift rwmg e tens o ie second HH? r of hce > O Z
register, and then being output from said shiit register; second 1mage-capiuring posiion during the secon
o n resolution mode to focus the optical image on the sec-
Poj ;i?;:;;i ;i‘;”;} J; O;f rf; i_;izgefﬁjpi?;;; ;ﬁi ;’; k;;i' o}zzd numbjr of ::Z?ells of tke; photg-semmg means during
i ) tne second resolution mode; an
ing the first resolution mode to focus the optical image 2Y - . : : :
ong the ]éi;r number of cells of ﬂi::-' photo-seising meais resgonufgnrsesfsénlgffgmi Csz?ggeﬁsrs{[nri‘:ﬁ z?gllfltaf eaglllzte;a’itg
d”’f’ fr:zg the first resolution m O‘fie’ the p OSith,Hng means second reset signall, said reset means coupled to said
o he e I seond g optying Fotln Gt gt g U 0 gecting et
image on the second number of cells of the photo- 23 Wc?ll at end of each perlod of .sald first reset signal and
sensing means during the second resolution mode; and Sa-ld : SE’:C‘OIld reset signal, said potentl al-el}ergy -Well
| | . . o eliminating residual charges left in said shift register,
reset means for leading charges i said shift register to said photo-sensing means converting said optical image
ground responding to said first reset signal and said to said plurality groups of charge responding to said
second reset signal, said reset means coupled to said 20 exposing timing signal, period of said exposing timing,
shift register generating potential-energy well at end of signal being no less than period of said first reset signal
cach period of said first reset signal and said second when said image processing system being in said first
reset signal, said potential-energy well eliminating resolution mode, period of said exposing timing signal
residual charges left 1n said shift register, said photo- being no less than period of said second reset signal
sensing means converting said optical image to said 14 when said image processing system being in said sec-
plurality groups of charge responding to a exposing ond resolution mode].
timing signal, period of said exposing timing signal 5. [Apparatus as] The apparatus of claim 4, further com-
being no less than period of said first reset signal when prising:
said 1mage processing system being in said first resolu- selection means for determining said apparatus operating
tion mode, period of said exposing timing signal being 40 in said first resolution mode or in said second resolution

no less than period of said second reset signal when
said 1mage processing system being in said second
resolution model.
2. [Apparatus as] The apparatus of claim 1, wherein said
image processing system [is] comprises an image scanner.
3. [Apparatus as] The apparatus of claim 1, wherein said
reset means 1s 1included 1n a charge coupled device (CCD).
4. [Apparatus] Ar apparatus for converting an optical
image through a lens to an electrical signal, said apparatus
comprising;

mode according to a user’s selection, wherein the user
[click on] chooses a first position of a surface of said
selection means to generate a first selection signal, and
wherein the user [click on] chooses a second position of
45 the surface of said selection means to generate a second
selection signal, said apparatus being operated in said
first resolution mode according to said first selection
signal, said apparatus being operated 1n said second
resolution mode according to said second selection sig-

50 nal; [and
positioning means for driving said lend to a first 1mage-
capturing position responding to said first selection sig-
nal to focus said optical image on said first number of
cells of said photo-sensing device during said first reso-
lution mode, said positioning means driving said lend

photo-sensing means for exposing to light of said optical
image to convert said optical 1image to a plurality of
groups of charge responding to an exposing timing sig-
nal from [a] an exposing timing signal means;

a shift register for parallel receiving said plurality of 55

groups of charge and serially transmitting said plurality
of groups of charge responding to a shift control signal
from a shift control signal source, said serially trans-
mitted plurality of groups of charges forming said elec-

to a second image-capturing position responding to
said second selection signal to focus said optical image
on said second number of cells of said photo-sensing
device during said second resolution mode;]

trical signal; 60  pre-processing means for adjusting dc voltage of said
control means for respectively generating a first reset sig- electrical signal from said shift register as well as con-

nal and a second reset signal during a first resolution verting said electrical signal from analog format to

mode and a second resolution mode of said apparatus, a digital format; and

first number of cells of said photo-sensing means being post processing means for adjusting contrast of said elec-

exposed to light of said optical image during said first 65 trical signal of digital format.

resolution mode, a second number of cells of said
photo-sensing means being exposed to light of said

6. [Apparatus as] The apparatus of claim 5, wherein said
selection means [is] comprises a software interface.
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7. [Apparatus as] The apparatus of claim 5, wherein said
positioning means [is] comprises a driving motor.

8. [Apparatus as] The apparatus of claim 4, wherein said
reset gate 1s mncluded 1n a charge coupled device (CCD).

9. [Apparatus] Ar apparatus for converting an optical
image through a lens to an electrical signal, said apparatus
comprising;

a photo-sensing [means] device for exposing to light of

said optical 1image to convert said optical image to a
plurality of groups of charge responding to an exposing
timing signal from [a] an exposing timing signal
SOurce;

a shift register for parallel receiving said plurality of

groups of charge and serially transmitting said plurality
of groups of charge responding to a shift control signal
from a shiit control signal source, said serially trans-
mitted plurality of groups of charges forming said elec-
trical signal;

control means for respectively generating a first reset sig-
nal and a second reset signal during a first resolution
mode and a second resolution mode of said apparatus, a
first number of cells of said photo-sensing [means]
device being exposed to light of said optical image dur-
ing said first resolution mode, a second number of cells
of said photo-sensing [means] device being exposed to
light of said optical image during said second resolu-
tion mode, said first number of cells of said photo-
sensing [means] device being greater than said second
number of cells of said photo-sensing [means] device, a
period of said first reset signal being proportional to
said first number of cells of said photo-sensing [means]
device, a period of said second reset signal being pro-
portional to said second number of cells of said photo-
sensing [means] device, the period of said first reset
signal being greater than the period of said second reset
signal;

reset means for leading charges in said shift register to
ground responding to said first reset signal and said
second reset signal, said reset means coupled to said
shift register being used to [generating] gererate a
potential-energy well at arn end of each period of said
first reset signal and said second reset signal, said
potential-energy well eliminating residual charges left
in said shift register, said photo-sensing [means] device
converting said optical image to said plurality of groups
of charge responding to said exposing timing signal, the
period of said exposing timing signal being no less than
the period of said first reset signal when said image
processing system being in said first resolution mode,
the period of said exposing timing signal being no less
than the period of said second reset signal when said

image processing system being in said second resolu-
tion mode;

selection means for determining said apparatus operating
in said first resolution mode or 1n said second resolution
mode according to a user’s selection, wherein the user
[click on] chooses a first position of a surface of said
selection means to generate a first selection signal, and
wherein the user [click on] chooses a second position of
the surface of said selection means to generate a second
selection signal, said apparatus being operated 1n said
[second] first resolution mode according to said [sec-
ond] first selection signal, said apparatus being oper-
ated 1n said second resolution mode according to said
second selection signal;

positioning means for driving said [lend] /ens to a first
image-capturing position responding to said first selec-
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tion signal to focus said optical image on said first num-
ber of cells of said photo-sensing device during said
first resolution mode, said positioning means driving
said lens to a second 1mage-capturing position respond-
ing to said second selection signal to focus said optical
image on said second number of cells of said photo-
sensing device during said second resolution mode.

10. [Apparatus as] The apparatus of claim 9, further com-

prising:

pre-processing means for adjusting dc voltage of said
clectrical signal from said shift register as well as con-
verting said electrical signal from analog format to
digital format; and

post processing means for adjusting contrast of said elec-
trical signal [of] 2aving the digital format.

11. JApparatus as] The apparatus of claim 9, wherein said
selection means [is] comprises a software interface.

12. [Apparatus as] The apparatus of claim 9, wherein said
positioning means [is] comprises a driving motor.

13. [Apparatus as] The apparatus of claim 9, [wherein
said] further comprising a reset gate [is] included in a charge
coupled device (CCD).

14. An apparatus, comprising.

control means for generating a first veset signal during a
first vesolution mode and a second reset signal during a
second resolution mode, a first number of cells being
exposed during said first vesolution mode, a second
number of cells being exposed during said second reso-
[ution mode, said first number of cells being greater
than said second number of cells, a period of said first
veset signal being proportional to said first number of
cells, and a period of said second veset signal being
proportional to said second number of cells;

reset means for leading chavges in a shift vegister to
ground responding to said first reset signal and said
second reset signal to eliminate vesidual charges left in
said shift vegister, and a period of an exposing timing
signal being no less than one ov movre of said period of
said first reset signal when in said first vesolution mode
and/or said period of said second reset signal when in
said second resolution mode; and

positioning means for driving a lens between a first
image-captuving position in said first vesolution mode
and a second image-capturing position in said second
resolution mode.
15. The apparatus of claim 14, further comprising photo-
sensing means for exposing said cells to an optical image.
16. The apparatus of claim 14, further comprising:

photo-sensing means for exposing said cells to an optical
image; and

pre-processing means for receiving charges transmitted
from said shift vegister to adjust dc voltage as well as
convert from analog format to digital format.

17. An image processing system, COmprising:

a light sensor to receive light processed by a light process-
Ing component;

a shift vegister coupled to the light sensor;

an exposing timing signal to gemnerate exposure timing
signals to control transmission of charges from the light
sensor to the shift register, wherein the exposure timing
signals include a first exposure timing signal corre-
sponding to a high rvesolution mode and a second expo-

sure timing signal corresponding to a low resolution
mode; and

a positioning device to control a distance between the
light processing component and the light sensor
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according to the mode such that image light is directed

onto a first portion of the light sensor during the high
resolution mode and a second portion of the light sen-

sor during the low resolution mode.
18. The image processing system of claim 17, wherein a
period of the first exposure timing signal is no less than a

period of the first veset signal used to contvol a transfer of

charges from the shift vegister to ground in the high resolu-
tion mode, and whervein a period of the second exposing
timing signal is no less than a period of the second veset
signal used to control a transfer of charges from the shift
register to ground in the low resolution mode.

19. The image processing system of claim 17, wherein a

period of a first veset signal used to control a transfer of

charges from the shift register to ground is proportional to a

number of cells of the first light sensor portion illuminated

during the high resolution mode, and wherein a period of the
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24. An apparatus, comprising:

means for transmitting timing signals to control transfer
of charges from a light sensor to a shift register,
wherein the timing signals comprise a first exposure
timing signal corresponding to a high vesolution mode
and a second exposure timing signal corvesponding to a
low resolution mode;

means for transmitting a contvol signal to control transfer

of charges from the shift vegister to a processing device;
and

means for changing a distance between a lens and the
light sensor to focus image light on a first portion of the
light sensor during the high rvesolution mode, and to
Jocus image light on a second portion of the light sen-
sor during the low resolution mode.

25. The apparatus of claim 24, wherein a period of the

second exposing timing signal is proportional to a number of ~ Jirst exposure timing signal is no less than a period of a first

cells of the first light sensor portion illuminated during the
low resolution mode.

20. A method, comprising:

transmitting timing signals to control transfer of charges
from a light sensor to a shift vegister, wherein the timing
signals comprise a first exposurve timing signal corre-
sponding to a high resolution mode and a second
exposing timing signal corrvesponding to a low resolu-
tion mode;

transmitting a contvol signal to control transfer of charges
from the shift vegister to a processing device; and

changing a distance between a lens and the light sensor to
Jocus image light on a first portion of the light sensor
during the first rvesolution mode, and to focus image
light on a second portion of the light sensor during the
second resolution mode.

21. The method of claim 20, wherein a period of the first
exposure timing signal is no less than a period of a first veset
signal used to control a transfer of charges from the shift
register to ground in the high vesolution mode, and wherein
a period of the second exposing timing signal is no less than

20

reset signal used to control a transfer of charges from the
shift register to ground in the high rvesolution mode, and
wherein a period of the second exposing timing signal is no
less than a period of a second rveset signal used to control a
transfer of charvges from the shift vegister to ground in the
low resolution mode.

26. The apparatus of claim 24, wherein a period of the

2 fivst veset signal used to contvol a transfer of charges from

30

35

a period of a second reset signal used to control a transfer of 40

charges from the shift vegister to ground in the low resolu-
tion mode.

22. The method of claim 20, wherein a period of a first
reset signal used to control a transfer of charges from the
shift vegister to ground is proportional to a number of cells
of the first light sensor portion illunimated during the high
resolution mode, and wherein a period of the second expos-
ing timing signal is proportional to a number of cells of the
first light sensor portion illuminated during the low resolu-
tion mode.

23. The method of claim 20, further comprising adjusting
the photo-sensing device via a positioning device.

45

50

the shift vegister to ground is proportional to a number of
cells of the first light sensor portion illuminated during the
high resolution mode, and wherein a period of the second
exposing timing signal is proportional to a number of cells of
the first light sensor portion illuminated during the low reso-
[ution mode.

27. An apparatus, comprising:

means for sensing light processed by a light processing
component,

means for stoving charges output by the light sensing
means;

an exposing timing signal source to generate exposure
timing signals to control transmission of charges from
the light sensing means to the storage means, wherein
the exposure timing signals include a first exposure tim-
ing signal corresponding to a high rvesolution mode and
a second exposure timing signal corresponding to a low
resolution mode; and

a positioning device to control a distance between the
light processing component and the light sensor
according to the mode such that image light is directed
onto a first portion of the light sensor during the high
resolution mode and a second portion of the light sen-
sor during the low resolution mode.
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