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IMAGING APPARATUS WITH DIVERS
RESOLUTION

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

The invention relates to an 1imaging apparatus with divers
resolution, and more particularly to which can perform
document scanning according to a predetermined resolution
setting by switching among divers image-capture elements
with respective resolution defaults.

(2) Description of the Prior Art

An 1maging apparatus or a scanner 1s one ol popular com-
puter peripherals. In an 1maging apparatus, an interior
image-capture umt such as a CCD 1s used to generate an
image from a document rested upon a document plate. The
image as a form of digital signals are then forwarded to a
computer for further image processing or storage.

Referring now to FIG. 1, a conventional optical scanner 1s
shown schematically. The optical scanner 1 includes a light
source 10, a document carrier plate 12, a reflection lens set
14, a major lens 16 and an 1image-capture element 18. The
light source 10 1s usually a lengthy fluorescent tube for 1llu-
minating the document 2 rested upon the document carrier
plate 12. The document carrier plate 12 1s a transparent plate
made ol glass or acrylic for supporting the document 2
thereofupon. The reflection lens set 14 includes a plurality of
reflection lenses, say 141, 142 and 143 for example. By pro-
viding these retlection lenses 141, 142 and 143, a proper
light path for forwarding the document 1image can be estab-
lished. In an 1maging process, the reflection lens set 14 can
receive and forward the document 1image captured from the
document 2 rested upon the carrier plate 12. The document
image 1s then sent to the major lens 16 via the reflection
lenses 141, 142 and 143. In the art, the major lens 16 1s a
convex lens for focusing the document 1image to 1ts focal
point. The image-capture element 18 for capturing the docu-
ment 1mage 1s located right at the focal point for the major
lens 16. In the art, the image-capture element 18 can be an
clectric charge coupling device (CCD) as an example.

Because the optical scanner 1s used to process document
imaging and the imaging quality does highly depend upon
the resolution of the 1mage-capture element, a necessary
condition for a scanner to have improved imaging quality 1s
obvious that the scanner must include a high-resolution
image-capture element. Generally, high resolution 1mplies
that the image-capture element needs to provide a huge num-
ber of pixels within a unit length of the document.
Apparently, the more number of the pixels are required 1n the
imaging process, the slower the imaging 1s performed.

Though a high-resolution scanner can provide better qual-
ity to the document 1mage, yet plenty process time 1s
required as an unavoidable tradeoilf. However, for docu-
ments that the originals are already clear enough, for those
that the originals include only simple drawing, or for those
that clear copies are not required, a user might feel time-
wasting to duplicate those document by using a high-
resolution scanner. On the other hand, for the users to dupli-
cate those documents, a simple, low-resolution and {fast
scanner may only meet the need. Therelfore, to resolve the
problem, some high-rank scanners in the market do provide
a convenient switch function for the users being capable of
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2

determining 1f a document should apply a high-resolution
imaging process or a low-resolution imaging process.

Currently, three methods as following have been applied
to the switching mechanism of the aforesaid scanner. They
are:

1. Integrating a zoom lens to the image-capture element;

2. Integrating a plurality of lens to the image-capture ele-

ment:; and

3. Integrating a plurality of lens to a plurality of image-
capture clements.
Basically, a common 1deology for all three methods to

achieve the operation of resolution-alternating 1s to vary the
focus of the major lens. Among these three aforesaid
methods, method 3 might need much higher cost in produc-
tion due to more components being applied. On the other
hand, though the application of methods 1 and 2 might need
fewer components, yet a complicate switching mechanism 1s
required to render the focus alternation.

In the early development stage of the optical scanners, the
adjusting of the 1imaging resolution 1s mainly done through
varying the focus of the major lens due to the higher cost and
lower resolution of the image-capture element (CCD, for
example). However, current image-capture technology has
been 1mproved to an extend that lower production cost and
higher resolution are feasible. Hence, developing a tech-
nique of applying a single major lens to integrate several
image-capture elements with various resolution will defi-
nitely contribute a lot to the market competitiveness of the
product.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s a primary object of the present invention
to provide an 1maging apparatus with divers resolution, in
which the lower production cost and the higher resolution
are two basic features.

The 1imaging apparatus with divers resolution 1 accor-
dance with the present mvention ncludes a light source, a
reflection lens set, a major lens and an 1mage-capture unait.
The light source 1s a lengthy fluorescent tube for i1lluminat-
ing a document to further generate a document 1image. The
reflection lens set includes a plurality of retlection lenses for
forwarding the document 1image consecutively to the major
lens. The major lens 1s used to receive the document 1image
transported by the reflection lens set and to form the docu-
ment 1mage at a focal point of the major lens. The 1mage-
capture unit includes a plurality of 1image-capture elements
with various resolution for meeting divers usage require-
ments. According to the present invention, a suitable image-
capture element with particular resolution can be shifted to
the focal point of the major lens for performing the image
capturing.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention will now be specified with refer-
ence to 1ts preferred embodiment illustrated in the drawings,
in which

FIG. 1 1s a schematic view of an optical scanner 1n the art;

FIG. 2 1s a schematic view of a first embodiment of the

imaging apparatus with divers resolution 1n accordance with
the present invention;

FIG. 3A-FIG. 3C are a series of schematic views of the
first embodiment performing a typical resolution switch;

FIG. 4A-FI1G. 4B are schematic views of the first embodi-
ment performing another resolution switch;

FIG. 5A 1s a schematic view of a second embodiment of
the 1maging apparatus with divers resolution in accordance
with the present invention;
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FIG. 5B 1llustrates the relationship between the 1llumina-
tion and the position for the second embodiment of FIG. 5A;
and

FI1G. 6 1s a flow chart showing the control algorithm of the
resolution shift of the second embodiment.

DESCRIPTION OF THE PR
EMBODIMENT

The mvention disclosed herein 1s directed to an imaging,
apparatus with divers resolution. In the following
description, numerous details are set forth 1n order to pro-
vide a thorough understanding of the present invention. It
will be appreciated by one skilled 1n the art that variations of
these specific details are possible while still achieving the
results ol the present invention. In other instance, well-
known components are not described in detail in order not to
unnecessarily obscure the present invention.

As described in the previous section, the high-rank scan-
ner 1n the art applies various major lenses to attain the func-
tion ol resolution alternating or resolution shift. Obvious
disadvantages for such an application are higher production
cost for including various major lenses and difficulty 1n con-
structing a complicate lens-switching mechanism. However,
in the present invention, the function of resolution shift to
attain a particular imaging resolution 1s performed by utiliz-
Ing a respective image-capture element selected from several
image-capture elements with various resolution for imaging.
Details for embodying the present invention are described
below.

L1

FERRED

Referring now to FIG. 2, a first embodiment of the 1mag-
ing apparatus with divers resolution according to the present
invention 1s shown schematically. The imaging apparatus 3
includes a light source 30, a reflection lens set 32, a major
lens 34 and an 1mage-capture unit 36. The light source 30 1s
a lengthy fluorescent tube for illuminating a document to
generate an document image. The retlection lens set 32 for
tforwarding the document image includes a plurality of
reflection lenses; say preferably 321, 322 and 323 in FIG. 2.
The reflection lenses 321, 322 and 323 are used to provide a
suitable optical path for transmitting the document 1mage to
the major lens 34. The major lens 34 1s a convex lens with
focal function for forming an 1mage at 1ts focal point accord-

ing to the document 1image recerved from the reflection lens
set 32.

Referring now to FIGS. 3A to 3C, the image-capture unit
36 includes a plurality of image-capture elements 361 hav-
ing divers resolution settings. The focal point of the major
lens 34 1s located at a specific point of the image-capture unit
36. The image-capture elements 361 can be the charge cou-
pling devices (CCD) and are lined up straightly. The image-
capture unit 36 further includes a driving mechanism (not
shown 1n all figures) for linearly moving the image-capture
clements 361 along an L-direction as shown. The driving
mechanism of the present mvention can be a manual
mechanism, an electronic control mechanism, or the like.
Upon the driving mechanism moving the image-capture ele-
ments 361, one of the image-capture elements 361 will be
move to the focal point of the major lens 34. By such an
arrangement of the present mmvention, a particular 1mage-
capture element 361 with suitable resolution can be selected
to perform the imaging according to a practical requirement.

Referring now to FIG. 4A to FIG. 4B, the image-capture
unit 36a can be a turntable mechanism, 1n which the image-
capture elements 361 1s arranged annually on a turntable.
The 1mage-capture unit further includes a driving mecha-
nism (not shown 1n the figure) for manually or electronically
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4

automatically rotating the 1mage-capture unit 36a to move a
specific image-capture element 361 with respective resolu-
tion to the focal point of the major lens 34.

Referring now to FIGS. 5A and 5B, a second embodiment
of the 1imaging apparatus with divers resolution in accor-
dance with the present mvention 1s shown. The imaging
apparatus 4 includes a light source 30, a reflection lens set
42, a major lens 44 and an 1mage-capture unit 46. In this
embodiment, the light source 30, the reflection lens set 42

and the major lens are all resembled respectively to those of
the first embodiment described previously. The i1mage-
capture unit 46 of the second embodiment includes a plural-
ity ol image-capture elements 461 with respectively resolu-
tion. In the application, the 1mage-capture elements 461 are
preferably located to the focal point A of the major lens 44 as
close as possible. It should be noted that the document 1mage
will be focused to a spot with a substantial area (not a point)
by the major lens 44. Within the spot, the localized 1llumina-
tion 1s decreased to the spot rim from the central focal point
A as shown 1n FIG. 5B. However, as long as the localized
1llumination does not decrease too much 1n the domain of the
spot, any of the image-capture elements 461 of the image-
capture unit 46 fallen within the spot can capture the docu-
ment 1mage. Therefore, 1t 1s obvious that the major difier-
ence between the first and the second embodiments 1s the
inclusion of the driving mechanism for moving the 1mage-
capture elements 461 of the image-capture unit 46 to capture
the document 1mage. In the second embodiment, the 1mage-
capture unit 46 1s fixedly mounted, and a switching device
(not shown 1n the figure) 1s introduced to electronically con-
trol the selection of a specific 1image-capture element 461
with appropriate resolution for image capturing. The image
captured by the image-capture element 461 1s then sent for
turther computer processing.

Referring now to FIG. 6, a flow chart 1s shown to explain
the control algorithm of the resolution shift of the second
embodiment. Firstly, one of the image-capture elements 461
1s selected according to the resolution thereof (step 61).
Then, an electronic controller 1s used to activate the selected
image-capture eclement 461 and invalidate the rest of the
image-capture elements 461 of the image-capture umt 46
(step 62). Finally, the selected image-capture element 461 1s
utilized to perform the imaging of the document (step 63).
As shown 1n the flow chart, the electronic controller 1s used
to determine the selected image-capture element 461 with
specific resolution for 1imaging; so that the resolution shift
for the second embodiment can be achieved.

As described above, the 1imaging apparatus with divers
resolution 1n accordance with the present invention mainly
introduces the technique of integrating a single major lens
with a plurality of image-capture elements with various
resolution. Due to a substantial price down of the image-
capture elements as CCD recently 1n the market and also due
to the upgrade of the resolution technology, 1t 1s feasible to
produce a low-cost imaging apparatus with various selection
upon i1maging resolution. In the first embodiment of the
present invention, the resolution shift 1s obtained by linearly
moving the image-capture unit. The driving mechanism for
such moving motion 1s obviously easy to be constructed. On
the other hand, in the second embodiment of the present
invention, the image-capture unit 1s constructed motionless,
but a switching device electronically controlled 1s intro-
duced to proceed the resolution shift. Therefore, in the sec-
ond embodiment, the cost for constructing a driving mecha-
nism to move the image-capture unit can be waived.

While the present invention has been particularly shown
and described with reference to a preferred embodiment, 1t
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will be understood by those skilled in the art that various
changes 1n form and detail may be without departing from
the spirit and scope of the present invention.

I claim:

1. An imaging apparatus with divers resolution, compris-
ng:

a light source for i1lluminating a document to form a

respective document 1mage;

a major lens for recerving the document image and for
imaging the document [imaging] image at a focal point
thereof; and

an 1mage-capture unit, including a plurality of 1mage-
capture elements with respectively various resolution,
one of the image-capture elements as a selected image-
capture element being moved to the focal point for per-
forming the 1maging while operating the 1imaging appa-
ratus.

2. The imaging apparatus with divers resolution according
to claim 1, wherein said image-capture unit 1s moved lin-
carly to locate said selected image-capture element.

3. The image apparatus with divers resolution according
to claim 1, wherein said [imaging-capture] image-capture
unit 1s a turntable mechanism for being rotationally moved
to locate said selected image-capture element.

4. The image apparatus with divers resolution according
to claim 1, wherein said [imaging-capture] image-capture
element of said [imaging-capture] image-capture unit is a
charge coupling device.

5. The imaging apparatus with divers resolution according,
to claim 1, [includes] further comprising at least one reflec-
tion lens arranged to obtained an optical path for forwarding
said document 1mage.

6. The imaging apparatus with divers resolution according
to claim 1, wherein said image-capture unmit 1s moved manu-
ally to locate said selected image-capture element.

7. The imaging apparatus with divers resolution according,
to claim 1, wherein said image-capture unit 1s moved elec-
tronically to locate said selected image-capture element.

8. The imaging apparatus with divers resolution, compris-
ng:

a light source for illuminating a document to form a

respective document 1mage;

a major lens for recerving the document image and for
imaging the document [imaging] image at a focal point
thereot; and

an 1mage-capture unit, located at the focal point of the
major lens, including a plurality of image-capture ele-
ments with respectively various resolution for forming
thereon the document 1image;
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characterized on that: the image-capture unit further
includes a switching device for determining one of the
image-capture elements per a user’s need as a selected
image-capture element for performing document 1mag-
ng.

9. The image apparatus with divers resolution according
to claim 8, wherein said [imaging-capture] image-capture
element of said [imaging-capture] image-capture unit is a
charge coupling device.

10. The imaging apparatus with divers resolution accord-
ing to claim 8, [includes] further comprising at least one

reflection lens arranged to obtained an optical path for for-
warding said document 1mage.

11. The imaging apparatus with divers resolution accord-
ing to claim 8, wherein said switching device of said 1image-
capture unit 1s an electronic device for locating said selected
image-capture element.

12. The imaging apparatus with divers resolution accord-
ing to claim 8, wherein said image-capture elements of said
image-capture unit are arranged close to said focal point of
said major lens.

13. The imaging apparatus with divers resolution accord-
ing to claim 8, wherein said switching device includes
operations of:

(a) selecting one of said 1mage-capture element as said
selected 1mage-capture element;

(b) using an electronic controller to activate said selected

image-capture element and to invalidate the rest of said
image-capture elements; and

(¢) 1imaging said document image via said selected image-
capture element.

14. An apparatus comprising.

an image-capture unit, including a plurality of image-
capture elements having respective resolutions,
whevrein the image-capture unit is operable to select at
least one of the image-capture elements at least in part
by moving the selected image-capture element to a
focal point of a lens.

15. A method comprising:

selecting one of a plurality of image-capture elements
based at least in part on a vespective vesolution of the
selected image-capture element; and

positioning said selected image-capture element at a focal
point of a lens, at least in part, by moving an image-
capture unit, said image-capture unit including said
plurality of image-capture elements.
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