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CLOSED CIRCUIT CONTROL DEVICE FOR
SCANNER

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 Invention

The present mvention relates to a closed circuit control
device for a scanner. More particularly, the present invention
relates to a closed circuit control device that utilizes an opti-
cal meter.

2. Description of Related Art

In general, optical scanners can have two main modes of
operation, namely, reflective scanning and transparency
scanning. In retlective scanning, a document (the document
1s non-transparent) 1s placed on top of a transparent glass
panel, and then light from a light source shines through the
transparent glass panel and reflects back from the document.
After passing through a set of optical lenses, the reflected
light enters an optical sensor such as a charge couple device
(CCD) or a contact image sensor (CIS). Ultimately, a scan
image 1s formed. In transparency scanning, a document (the
document can be a film negative or a transparency for
projector) 1s also placed on top of a transparent glass panel.
However, light from a light source has to shine through the
document first. After going through the transparent glass
panel, the light passes through a set of optical lenses and

finally enters the optical sensor to produce a scan 1mage.

FIG. 1 1s a schematic cross-sectional side view of a con-
ventional scanning system. To scan a non-transparent docu-
ment 40, a reflective scanning system 1s used. A light source
38 inside a sensor box 30 emits a light ray that passes
through a transparent glass panel 20. The ray of light 1s
directed at the document 40 and then reflected back through
the narrow crevice 34 1nto the sensor box 30. After passing
through an optical system 36 (detailed structure not shown),
the reflected light 1s transmitted to an optical sensor 32
(CCD or CIS). The optical sensor 32 then transforms the
incoming light mto optical data for subsequent 1mage
production, thereby completing one scanning operation.
Thereaiter, the sensor box 30 steps forward along the trans-
parent glass panel to carry out more scanning operations
until everything on the document 40 has been reflected and
converted into 1mage data. All through the reflective scan-
ning operation, a light source carrier 10 located above the
transparent glass panel 20 remains 1dle.

To carry out the scanning of a transparent document 40, a
light source inside the light source carrier 10 emits a light
ray that passes through a crevice 14. The light beam passes
through the document 40 and the transparent glass panel 20
and then enters the sensor box 30 through its crevice 34.
Similarly, the light 1s transmitted to the optical sensor 32
after going through the optical system 36 (detail structure
not shown). The optical sensor 32 then transforms the
incoming light into optical data for subsequent 1mage
production, thereby completing one scanning operation.
Thereatter, the light source carrier 10 and the sensor box 30
step forward 1n synchrony along the transparent glass panel
20 to carry out more scanning operations until everything on
the document 40 has been converted into 1mage data. All
through the transparency scanning operation, the light
source 38 inside the sensor box 30 produces no light.

In a conventional scanner, whether the scanming 1s 1n
reflective or transparency mode, the light source carrier and
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the sensor box are driven by a motor. In general, control of
the motor 1s difficult, leading to some jerkiness of motion,
that 1s, sometimes faster and sometimes slower. Such discon-
tinuous motion may lead to some discontinuity in the extrac-
tion of 1image data and ultimately may lead to some distor-
tion of the scanned 1mage.

To resolve the driving problem, sensors are often installed
inside a conventional scanner for monitoring the speed of
carriers so that feedback signals are returned to the motor.
However, the installation of sensors complicates the control
circuit and increases production cost.

SUMMARY OF THE

INVENTION

Accordingly, one object of the present invention 1s to pro-
vide a closed circuit control device for a scanner. The device
has an optical meter attached to the transparent glass panel
of a scanner. During scanming, images of the black and white
strips on the optical meter are formed on an optical sensor
such as CCD or CIS so that an output signal 1s generated.
The output signal 1s used for processing and computation,
and hence scanning speed and direction of the scanner is
under control.

A second object of the mvention 1s to provide a closed
circuit control device for a scanner. The device uses an opti-
cal sensor such as CCD or CIS nstead of a conventional
motor control sensor for controlling scanning speed and
direction. Hence, production cost 1s lowered and circuit
design 1s simplified.

A third object of the mvention 1s to provide a closed cir-
cuit control device for a scanner. A plurality of optical
meters 1s attached to the transparent glass panel of the scan-
ner so that the optical sensor within the scanner 1s able to

receive signals during scanning. Hence, motion of the carri-
ers mnside the scanner 1s under proper control.

To achieve these and other advantages and 1n accordance
with the purpose of the invention, as embodied and broadly
described herein, the mnvention provides a closed circuit con-
trol method for controlling a scanner. In the scanming mode,
an optical meter produces an image on an optical sensor. The
image 1s transformed 1nto sense signals, and then the sense
signals are transferred to a computational device where
motion of the carriers 1s determined. Later, speed of carriers
1s compared with a preset speed. If the speed of carriers 1s
greater than the preset speed, motor speed 1s reduced. On the
other hand, 1f the speed of carriers 1s less than the preset
speed, motor speed 1s increased. When the carriers are run-
ning at the exact preset speed, the motor speed 1s maintained.

It 1s to be understood that both the foregoing general
description and the following detailed description are
exemplary, and are mtended to provide further explanation
of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the ivention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the mnven-
tion. In the drawings,

FIG. 1 1s a schematic cross-sectional side view of a con-
ventional scanning system;

FIG. 2 1s a sketch of the closed circuit control device of a
scanner according to this invention;

FIG. 3A 1s a sketch of the optical meter according to a first
preferred embodiment of this invention;
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FIG. 3B 1s a sketch of the optical meter according to a
second preferred embodiment of this invention; and

FIG. 4 1s a flow chart showing the steps in the closed
circuit control of the scanner of this invention.

DESCRIPTION OF THE PR
EMBODIMENTS

Reference will now be made in detail to the present pre-
terred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used 1n the draw-
ings and the description to refer to the same or like parts.

FI1G. 2 1s a sketch of the closed circuit control device of a
scanner according to this invention. The main difference
between a conventional scanner and the scanner of this
invention 1s the installation of an optical meter 100 on a
transparent glass panel (not shown). The optical meter 100
has a large number of alternating black and white strips.

L)

FERRED

10

15

To scan a non-transparent document (not shown), the
scanner operates 1 a reflective scanning mode. A light
source 138 under the transparent glass panel emits a light
ray. The light ray passes through the transparent glass panel
and reaches both the document and the optical meter 100.
Light rays are retlected back from both the document and the
optical meter 100. The reflected rays pass through an optical
system 136 and arrive at an optical sensor 132 (a CCD or a
CIS), thereby forming images of both the document and the
optical meter 100. The 1mages are transformed inside the
optical sensor 132 to form image data. In this mvention,
image data obtained from the optical meter are used as sig-
nals for controlling the scanning speed and direction of the
scanner.

FIG. 3 A 1s a sketch of the optical meter according to a first
preferred embodiment of this invention. As shown in FIG. 45
3 A, the optical meter 100 has a large number of alternating
black and white strips. The carriers of the scanner are driven
to advance by a motor. Hence, the reflected light from the
optical meter 100 generates alternating black and white sig-
nals at the optical sensor. If bright light at the sensor repre- 4,
sents a high potential (or logic ‘1) and dim light at the
sensor represents a low potential (or logic *0”), a digital pat-
tern of ‘1’ and ‘0’ 1s produced. Since the rate of generation of
digital data depends on speed of the carriers, speed of the
driving motor can be computed. Hence, driving speed of the s
motor can be increased or decreased accordingly.

20

25

30

FIG. 3B 1s a sketch of the optical meter according to a
second preferred embodiment of this imnvention. As shown 1n
FIG. 3B, the optical meter 100 has two bands of alternating
black and white strips. Each band has i1ts own pattern 5o
arrangement. In this embodiment, the black and white strips
in both the first band and the second band have the same
width. In addition, the first band 102 1s shifted by half the
width of a strip with respect to the second band 104. Light
reflected from the optical meter 100 1s transferred to the 55
optical sensor. Since the optical meter 100 1s attached to the
carrier of the scanner, a digital pattern 1s produced when the
carrier 1s driven by a motor.

When the carner advances forward, the optical sensor
picks up a sequence of digital signals having the pattern ‘107, 60
‘11°, °01° and ‘00, cyclically. Conversely, when the carrier
moves backward, the optical sensor will picks up a sequence
of digital signals having the pattern *00°, “01°, *11” and “10°,
cyclically. Hence, the direction of movement of the carrier 1s
absolutely determined just by observing the digital signal 65
sequence obtained from the optical sensor. In other words,
besides controlling the running speed of the motor, the black

4

and white signals generated by the optical meter are further
capable of detecting direction of motion.

The optical meter described 1n the first and the second
embodiment of this invention can be used 1n scanning both
reflective document scanning and transparent document
scanning. For example, the optical meter can be attached to
the transparent glass panel facing the sensor carrier to carry
out retlective scanning. On the other hand, the optical meter
can be attached to the transparent glass panel facing the light
source carrier to carry out a transparency scanning. The only
criterion for mstalling the optical meters 1s that they must not
overlap.

FIG. 4 1s a flow chart showing the steps 1n the closed
circutt control of the scanner of this invention. After the start
of a scanning session, an 1mage ol the optical meter 1s
formed 1n an optical sensor such as a CCD or a CIS, and then
image data 1s transformed into sense signals (in step 210).
Speed of the carrier 1s computed according to the rate of
production of the alternating high/low sense signals (1n step
220). A comparison between the computed speed of the car-
rier and the preset speed 1s next carried out (in step 230). IT
the computed speed 1s higher than the preset speed, driving
speed of the motor 1s reduced (1n step 240). If the computed
speed 1s lower than the preset speed, driving speed of the
motor 1s 1ncreased (in step 260). However, 1f the computed
speed matches the preset speed, driving speed of the motor 1s
maintained (in step 250).

In summary, this mvention provides a closed circuit con-
trol device for a scanner. The device has an optical meter
attached to the transparent glass panel of a scanner. During
scanning, images ol the black and white strips on the optical
meter are formed on an optical sensor such as CCD or CIS so
that an output signal 1s generated. The output signal 1s used
as a means for controlling the scanning speed and direction
of the scanner.

The mvention also provides a closed circuit control device
that uses an optical sensor such as CCD or CIS 1nstead of a
conventional motor control sensor for controlling scanning
speed and direction. Hence, production cost 1s lowered and
circuit design 1s simplified.

It will be apparent to those skilled 1n the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, 1t 1s intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What 1s claimed 1s:

1. A closed circuit control device for controlling the scan-
ning speed of a plurality of carriers inside a scanner, com-
prising:

a plurality of optical meters attached to a transparent glass
panel and an optical sensor inside the scanner, wherein
at least two of the optical meters are overlapped to pro-
duce digital signals with a cyclical directional pattern,
whereby the optical scanner 1s capable of continuously
picking up 1images of the optical meters during a scan-
ning session and generating corresponding sense sig-
nals for controlling speed of a plurality of carriers, and
detecting a moving direction according to the cyclical
directional pattern.

2. The device of claim 1, wherein each optical meter has a

pattern of alternating black and white strips thereon.

3. The device of claim 1, wherein each optical meter
includes a plurality of bands with each band having a pattern
of alternating black and white strips thereon.
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4. The device of claim 3, wherein between a center of a
white strip and a center of a black strip in a black and white
band lies a black strip or a white strip of another black and
white band.

5. The device of claim 1, wherein the optical sensor
includes a charge couple device (CCD).

6. The device of claim 1, wherein the optical sensor
includes a contact image sensor (CIS).

7. A closed circuit control method for controlling the car-
rier of a scanner, comprising:

forming an 1mage of an optical meter attached to the car-
rier 1n an optical sensor and converting the image 1nto
sense signals;

transmitting the sense signals to a computational device
for converting frequency of a sense signal to a carrier
speed;

comparing a computed carrier speed with a preset speed;

reducing speed of a driving motor 11 the computed carrier
speed 1s greater than the preset speed;

increasing speed of the driving motor if the computed
carrier speed 1s smaller than the preset speed; and

maintaiming speed of the driving motor if the computed

carrier speed and the preset speed are 1dentical.

8. The method of claam 7, wherein each optical meter
includes a pattern of alternating black and white strips
thereon.

9. The method of claam 7, wherein each optical meter
includes a plurality of bands with each band having a pattern
of alternating black and white strips thereon.

10. The method of claim 9, wherein between a center of a
white strip and a center of a black strip 1n a black and white
band lies a black strip or a white strip of another black and
white band.

11. The method of claim 7, wherein the optical sensor
includes a charge couple device (CCD).

12. The method of claim 7, wherein the optical sensor
includes a contact image sensor (CIS).

13. An apparatus comprising:

an optical meter attached to a scanning device, wherein
said optical meter comprises at least two partially offset
sets of alternating black and white strips, wherein said
sets are capable of producing a cyclical divectional pat-
tern in vesponse to a moving light source, and wherein
said scanning device is capable of detecting a moving
dirvection and speed of said moving light source based
on said cyclical directional pattern, the scanning
device to control a movement of the moving light source
based, at least in part, on the cyclical directional pat-
lern.
14. The apparatus of claim 13, and further comprising an
optical sensor at least in part capable of detecting said cycli-
cal directional pattern.
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15. The apparatus of claim 14, and further comprising a

plurality of carriers capable of moving said moving light

source, where the scanning device is configured to control
the plurality of carriers based, at least in part, on the cycli-
cal directional pattern.

16. A system comprising.

an optical sensor to detect an image of an optical meter,
wherein said optical meter comprises at least two par-
tially offset bands of alternating black and white strips;

means for converting said image of an optical meter to a
frequency of a sense signal;

means for determining a carrier speed based on said fre-
quency of a sense signal; and

means for controlling movement of at least one carrier
utilized in scanning operations based, at least in part,
on the determined carrier speed.

17. The system of claim 16, and further comprising:

means for comparing said carrier speed to a preset speed;
and

means for adjusting a motor driving said at least one
carrier based on the comparison of said carrier speed
to said preset speed.

18. The system of claim 17, wherein the means for adjust-
ing the motor comprises means for increasing a speed of
said motor.

19. The system of claim 17, wherein the means for adjust-
ing a motor comprises means for decrveasing a speed of said
moltovr.

20. A method comprising:

detecting, with a scanning device, an image of an optical
meter, wherein said optical meter comprises at least
two partially offset bands of alternating black and white
Strips,

converting said image of an optical meter to a frequency
of a sense signal with the scanning device;

determining, with the scanning device, a carrvier speed
based on said frequency of a sense signal; and

controlling movement of the scanning device during scan-
ning operations based, at least in part, on the deter-
mined carrier speed.

21. The method of claim 20, and further comprising.

comparing said carrier speed to a preset speed; and

adjusting a motor driving at least one carrier based on the
comparison of said carrier speed to said preset speed.
22. The method of claim 21, wherein adjusting a motor
comprises decreasing a speed of said motor.
23. The method of claim 21, wherein adjusting a motor
comprises increasing a speed of said motor.
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PATENT NO. : RE41,568 E Page 1 of 1
APPLICATION NO. : 11/299239

DATED . August 24, 2010

INVENTOR(S) . Chang

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Column 6, line 46, 1n Claim 21, delete “driving at least” and insert -- driving said at least --.

Signed and Sealed this
Seventeenth Day of July, 2012

David J. Kappos
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

