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1
PHOTIC IMAGE PROCESSING METHOD

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.

[The present invention is a CIP application of the parent

application “Photic Image Processing Device” bearing the
Ser. No. 08/739,179 and filed on Oct. 30, 1996, now U.S. Pat.

No. 6,052,147.] This application is a Reissue of U.S. Pat. No.
6,856,347, issued Feb. 15, 2005, which is a Continuation-in-
Part of U.S. patent application Ser. No. 08/739,179, filed Oct.
30, 1996, now issued U.S. Pat. No. 6,052,147, all of which are

hervein incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to a photic 1mage processing,
method that can produce a photic 1image having high resolu-
tion and quality.

BACKGROUND OF THE INVENTION

In general, a photic 1mage processing device at least

includes three portions:

(1) a photic image pick-up component;

(2) a photic 1image processing component; and
(3) an electric power supplier and a motor driver.

As 1n the prior art, a programmable gain amplifier (PGA)
disposed in the photic 1mage processing component 1s
employed for compensating a non-uniformity appearing
among a lamp’s brightness, a charge coupled device (CCD)
and a lens.

However, the shortcoming of this compensation by utiliz-
ing a PGA 1s that, only one single color of the processed
photic image 1s compensated at a time. Hence, 11 plural colors
are required for processing, accordingly, plural PGAs are
demanded. Consequently, the cost 1s increased and the elec-
tric circuit thereof 1s therefore becoming more complicated.

Besides, as disclosed in the prior art, plural exposure peri-
ods are utilized for compensating, however, each exposure
period can merely process only one single co or correspond-
ingly. Hence, the processing time required for processing the
photic 1mage 1s accordingly increased.

In addition, when plural PGAs are employed for compen-
sating the photic 1mage, plural analog/digital amplifying
devices are correspondingly required. Furthermore, owing to
the high price of the analog/digital amplifying device, there-
fore, total cost of the photic 1image processing device 1s enor-
mously increased.

SUMMARY OF THE INVENTION

The major object of the present invention 1s to provide a
photic image processing method which 1s capable of process-
ing a photic 1mage 1 a manner of high quality and high
resolution.

The photic image processing method of the present mnven-
tion 1ncludes steps of (1) processing a photic 1image unit to
generate a photic 1image signal having a plurality of basic
image signals each of which represents a fundamental color,
(2) performing a first regulating compensation to each of the
basic 1image signals of the photic 1image to generate first
compensated basic image signals, (3) multiplexing the first
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compensated basic 1mage signals 1n a period of time to gen-
erate a multiplexed photic image signal having the compen-

sated basic 1mage signals in series 1n the period of time,
wherein the period 1s equal to a time of processing a photic
image unit, and (4) performing a second regulating compen-
sation for the multiplexed photic image signal to generate a
second compensated multiplexed photic 1mage signal.

According to the present invention, the step (1) further
includes steps of (1a) generating a light signal to an object for
obtaining a retlective signal and (1b) executing a photoelec-
tric conversion 1n response to the reflective signal for obtain-
ing the photic image signal having the plurality of basic image
signals.

In accordance with the present invention, the step (1) fur-
ther includes a step of (1¢) executing a current amplification
for the photic image signal 1n order to enhance an anti-distur-
bance ability of the photic image signal.

According to the present invention, the step (2) further
includes steps of (2a) eliminating a common-mode voltage of
the photic image signal; (2b) regulating a DC voltage offset of
the photic 1image signal; (2¢) amplifying and outputting the
photic image signal whose the DC voltage offset 1s regulated;
and (2d) performing the first regulating compensation 1n
response to a control signal, 1n order to equilibrate the basic
image signals of the photic 1mage signal.

In accordance with the present invention, the basic 1mage
signals of the photic 1image signal are respectively 3 basic
signals mndicative of red, green and blue fundamental colors,
and the step (1) 1s executed by a 1s photic 1mage pick-up
circuit including a lamp having a brightness, alens and charge
coupled device (CCD).

According to the present mvention, the first regulating
compensation regulates and equilibrates the photic image
signals of red, green and blue fundamental colors and com-
pensates a lamp aging phenomenon of the photic image pick-
up circuit. In addition, the second regulating compensation
correlates and compensates a non-uniformity among the
lamp’s brightness, the lens, and the charge coupled device
(CCD).

In accordance with the present invention, the step (3) fur-
ther includes steps of (3a) equally dividing the period of time
into three segments, and multiplexing the 3 basic signals of
red, green and blue fundamental colors 1n the three segments
to obtain a multiplexed photic 1image signal alternately con-
taining therein the 3 basic signals, (3b) outputting three com-
pensation values at the three segments, each of the three
compensation values compensating one of the 3 basic signals
of red, green and blue fundamental colors at the correspond-
ing segment in the multiplexed photic image signal, and (3¢)
compensating the 3 basic signals of red, green and blue fun-
damental colors 1n the multiplexed photic 1mage signal by
multiplying respectively the three compensation values there-
for to accomplish the second regulating compensation.

According to the present invention, the method further
includes steps of (5) converting the second compensated mul-
tiplexed photic 1image signal into a digital photic image sig-
nal, and (6) generating the control signal corresponding to the
digital photic 1image signal.

The present invention may best be understood through the
following description with reference to the accompanying
drawings, 1n which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a system block diagram showing a preferred
embodiment of an operation process according to the present
invention.
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FIG. 2 1s a time sequence diagram showing a preferred
embodiment of an operation for processing and compensat-
ing the R, G and B fundamental colors of a photic image
signal during a period of processing a specific photic image
unit according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Please refer to FIG. 1, which 1s a system block diagram
showing a preferred embodiment of an operation process
according to the present invention showing a photic image
processing device 1 and a peripheral interface device 2. The
photic 1image processing device 1 includes: a photic 1image
pick-up circuit 11, a voltage regulating and compensating
circuit 12, a multiprogrammable gain amplifying circuit 13,
an analog/digital converting circuit 14, a memory interface
control circuit 15, an electric power driving circuit 16 and a
driving motor 17.

The photic 1image picking up circuit 11 further includes: a
DC/AC voltage mverting circuit 111, an illumination umt 112
(preferably a lamp), a focusing device 113 (preferably a mir-
ror and a lens), a charge coupled device (CCD) 114 and a
preamplifiving device 115.

The wvoltage regulating and compensating circuit 12
includes: a correlated-double sampler 121, a voltage regula-
tor 122, a signal amplifier 123 and an automatic gain control-
ler 124. The multiprogrammable gain amplifying circuit 13
includes: a multiplexer 131, a programmable gain compen-
sator 132 and a multiplier 133.

The memory interface control circuit 15 includes: a control
signal operation generator 151, a system memory (system
RAM) 152, a peripheral interface controller 153, a micropro-
cessor 154, a programmable memory (EPROM) 135, a
Gamma transforming device 156 and a buffer memory (buifer
RAM) 157. While the electric power driving circuit 16
includes: a power supplier 161 and a motor driver 162.

The operation process of the photic image processing
device according to the present invention i1s described as
follows:

At first, the DC/AC voltage mverting circuit 111 nverts a
DC voltage signal into an AC voltage signal having a high
frequency and a relatively higher voltage according to an
ON/OFF control signal generated and outputted from the
control signal operation generator 151, 1n order to control the
illumination unit 112, and accordingly the i1llumination unit
112 1s able to generate and project a light signal on an object,
¢.g. text or picture (not shown 1n FI1G. 1) inresponse to the AC
voltage signal, consequently, a reflective signal generated by
the reflection of the text and/or the pictures, 1s further
reflected to the focusing device 113, and therefore the focus-
ing device 113 focuses and retlects the reflective signal
thereon to the charge coupled device 114 for performing a
photoelectric converting operation therefor i order to output
a photic 1image mput signal.

Wherein, the charge coupled device (CCD) generates a
photic image mput signal including the photic image signals
of red, green and blue fundamental colors by employing a
converting means of phase vs. voltage, 1n response respec-
tively to a first control signal S1 generated by the control
signal operation generator 151 and the focused reflective
signal reflected from the focusing device 113. Therealter, the
photic image input signal 1s transmitted to the preamplifying,
device 1135 from the charge coupled device 114, and the
photic 1mage nput signal 1s processed by utilizing a current
amplification in order to enhance an anti-disturbance ability
of the photic image 1nput signal. However, 11 the object irra-

10

15

20

25

30

35

40

45

50

55

60

65

4

diated by the i1llumination unit 112 1s a transparent object,
then merely a relevant equipment for handling the same 1s
needed to equip the object for processing.

Moreover, the correlated-double sampler (CDS) 121 elec-
trically connected to the preamplifying device 115, 1s used to
reduce a common-mode voltage of the photic image input
signal, thereatter, the DC voltage offset of the photic 1mage
input signal 1s eliminated by the voltage regulator 122 1n
which an adder can be included before amplified via the
signal amplifier 123; wherein a differential value signal indi-
cated by OFFSET 1 FIG. 1 cooperates with the voltage
regulator 122 during the processing for regulating the DC
olfset of the photic image input signal.

An automatic gain controller 124 electrically connected to
the signal amplifier 123 1s used to regulate the equilibrium
among the red (R), green (G) and blue (B) fundamental colors
of the photic 1mage input signal 1n response to a control
second signal S2 generated and outputted from the control
signal operation generator 151, 1n order to compensate the
photic image aliasing caused by the aging phenomenon of the
lamp 112.

Please now refer to the multiprogrammable gain amplify-
ing circuit 13, 1n which the multiplexer 131 electrically con-
nected to the voltage regulating and compensating circuit 12
1s used to input the photic image mput signal and divide a
period of processing a specific photic 1mage unit into three
segments 1n response to a third control signal S3 generated
and outputted from the control signal operation generator
151. The period of processing a specific photic 1mage unit 1s
the period for CCD 114 processing a pixel. The multiplexer
131 equally dividing the period of processing a specific photic
image unit into three segments, and multiplexing the 3 series
ol the photic image signals of red, green and blue fundamen-
tal colors in each segment of the period to obtain a photic
image output signal alternately containing therein the 3 series
of photic image signals 1n order to compensate and correlate
a non-uniformity among the brightness of the lamp 112, the
lens 113 and the CCD 114. Furthermore, the programmable
gain compensator 132 1s able to output the compensation
values respectively for the R, G and B fundamental colors
during each of the three segments of the period for processing
the photic 1mage unit 1n accordance with the third control
signal S3. Accordingly, the fundamental colors of R, G and B
are respectively compensated by the compensation values
and mixed up one another before outputted by a manner of 1n
a series of photic image signals. Therefore, the compensated
fundamental colors of Rx G and B respectively outputted
from these three segments are transmitted to the multiplier
133 and multiplied respectively to each other.

Thereatter, the outputted series of photic image signals are
transmitted to the analog/digital converting circuit 14,
accordingly the series of photic 1mage signals are converted
into a digital photic image signal therein in response to a VRT
and a VBR signals.

The control signal operation generator 151 generates and
outputs the first, second and third control signals S1, S2 and
S3 according to the mputted digital photic image signal out-
putted from the analog/digital converting circuit 14, and the
first, second and third control signals S1, S2 and S3 are
utilized to execute an operation for generating a photic image
output signal. The system memory 152 1s used to record and
store a correlating curve for the R, G and B fundamental
colors. As to the peripheral interface controller 153, e.g. a
SCSI peripheral interface controller, 1t 1s used to output the
photic image output signal to a specified peripheral interface
device 2, e.g. a personal computer, in response to a peripheral
interface control signal 1 generated from the control signal
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operation generator 151. The microprocessor 154 1s used to
control a process operated in the photic 1mage processing
device 1 beginning from picking up a photic image and end-
ing with outputting the photic 1mage output signal via the
peripheral interface controller 153. Moreover, the program-
mable memory 155 1s employed to provide a required signal
information for the microprocessor 154 during operation. The
Gamma transforming device having a Gamma transforming
table 1s used to perform a Gamma transformation in order that
the user can define a color of a photic 1mage by himself for
achieving a demanded color. The bufifer memory 157 pro-
vides the Gamma transforming device 156 with a storing
function for storing a photic 1image information during the
execution of the Gamma transformation, and outputs the
photic image information outputted from the peripheral inter-
face controller 153 to a specified peripheral mterface device
2.

The power supplier 161, e.g. a switch type power supplier
1s used to provide a power source signal for the photic image
device 1, and the motor driver 162 1s utilized to drive the
driving motor 17. Of course, 1f the power supplier 161 1s able
to be combined with the motor driver 162 1nto a single unait,
the power loss induced by the circuit impedance will be
accordingly reduced.

In order to further realize the compensating process for the
R, G and B fundamental colors executed by the program-
mable gain compensator 132 of the multiprogrammable gain
compensator 13, please refer to FIGS. 1 & 2. FIG. 2 1s a time
sequence diagram showing a preferred embodiment of an
operation for processing and compensating the R, G and B
fundamental colors 1n a period of processing a specific photic
image unit according to the present invention. In FIG. 2, the
multiplexer 131 outputting the R, G and B fundamental colors
respectively 1n three distinct time segments of the period of
processing the specific photic image unit by the multiswitch-
ing control i response to the third control signal S3. Accord-
ingly, the programmable gain compensator 132 outputs
respectively the latching signals and the compensation values
RC, GC and BC for the R, G and B fundamental colors at the
different time t1, t2 and {3 during compensation.

To sum up, the present invention merely needs a multi-
plexer 131, a control signal operation generator 151 for con-
trolling the multiplexer 131 and an analog/digital converting
circuit 14, to accomplish the same function obtained by uti-
lizing plural multiplexers and plural analog/digital converting
circuits as disclosed 1n the prior art. Hence, the circuit con-
figuration disclosed in the present invention 1s capable of
obtaining a photic image signal having a high resolution and
quality but preventing from an evidently cost increment.
Therefore, the present invention 1s a valuable industrial appli-
cation.

While the invention has been described 1in terms of what are
presently considered to be the most practical and preferred
embodiments, 1t 1s to be understood that the invention need
not be limited to the disclosed embodiment. On the contrary,
it 1s intended to cover various modifications and similar
arrangements included within the spirit and scope of the
appended claims which are to be accorded with the broadest
interpretation so as to encompass all such modifications and
similar structures.

What 1s claimed 1s:

1. A photic image processing method executed by a photic
image pick-up circuit including a lamp having a brightness, a
lens and charge coupled device (CCD), the method compris-
ing [steps of]:

[(1)] processing a photic image unit to generate a photic

image signal having a plurality of basic image signals

10

15

20

25

30

35

40

45

50

55

60

65

6

[cach of which represents], individual signals represent-
ing a fundamental color, wherein [said] ¢/e basic image
signals of [said] #2e photic image signal are respectively
[3] t/ree basic signals indicative of red, green and blue
fundamental colors:

[(2)] performing a first regulating compensation to each of
[said] ¢/e basic image signals of [said] ¢ze photic image
signalto generate first compensated basic image signals,
wherein [said] tke first regulating compensation regu-
lates and equilibrates [said] #ze photic image signals of
red, green and blue fundamental colors and compensates
a lamp aging phenomenon of [said] #4e photic image
pick-up circuit;

[(2a)] eliminating a common-mode voltage of [said] tke
photic image signal;

[(2b)] regulating a DC voltage offset of [said] #ze photic
image signal;

[(2¢)] amplifying and outputting [said] ¢ze photic image
signal whose [said] t2e DC voltage offset is regulated;

[(2d)] performing [said] ke first regulating compensation
in response to a control signal, 1n order to equilibrate
[said] ¢/e basic image signals of [said] ¢ze photic image
signal;

[(3)] multiplexing [said] #%e first compensated basic image
signals 1n a period of time to generate a multiplexed
photic image signal having [said] ¢ke first compensated
basic image signals in series in [said] #ze period of time,
wherein [said] tke period is equal to a time of processing
a photic 1image unit; and

[(4)] performing a second regulating compensation for
[said] #ze multiplexed photic image signal to generate a
second compensated multiplexed photic 1image signal.

2. [A] The photic image processing method [as claimed in]
of claim 1[.] wherein [said step (3) further includes steps of}
multiplexing the first compensated basic image signals in a
period of time further comprises:

[(32)] equally dividing [said] #%e period of time into three
segments, and multiplexing [said 3] the three basic sig-
nals of red, green and blue fundamental colors in [said]
the three segments to obtain a multiplexed photic 1mage
signal alternately containing therein [said 3] the three
basic signals;

[(3b)] outputting three compensation values at [said] t4e
three segments, each of [said] #2e three compensation
values compensating one of [said 3] the three basic
signals of red, green and blue fundamental colors at the
corresponding segment in [said] tkze multiplexed photic
image signal; and

[(3¢)] compensating [said 3] t2e three basic signals of red,
green and blue fundamental colors in [said] #2e multi-
plexed photic image signal by multiplying respectively
[said] ¢/e three compensation values therefor to accom-
plish [said] tke second regulating compensation.

3. [A] The photic image processing [device as claimed in]
method of claim 1, wherein [said] performing the second
regulating compensation [correlates and compensates] com-
prises correlating and compensating a non-umformity
among [said] ¢ie lamp’s brightness, [said] ¢4e lens, and [said}
the charge coupled device (CCD).

4. [A] The photic image processing method [according to]
of claim [2] I, wherein [said] the method further includes
steps of:

[(1)] converting [said] tke second compensated multi-
plexed photic 1image signal into a digital photic 1mage
signal; and

[(2)] generating [said] ¢ie control signal corresponding to
[said] ¢/2¢ digital photic image signal.
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5. A photic image processing method[,] comprising [steps

of]:

[(1)] processing a photic image unit to generate a photic
image signal having a plurality of basic image signals;

[(2)] performing a first regulating compensation to each of
[said] ¢/e basic image signals of [said] #ze photic image
to generate a first compensated basic image signals 1n
order to equilibrate [said] tke basic image signals of
[said] #/2e photic image signal;

[(3)] multiplexing [said] #:e first compensated basic image
signals 1n a period of time to generate a multiplexed
photic image signal having [said] #2e compensated basic
image signals in series in [said] tke period of time,
wherein [said] tke period is equal to a time of processing
a photic 1mage unit;

[(3a)] equally dividing [said] #ze period of time into three
segments, and multiplexing [said 3] the three basic sig-
nals of red, green and blue fundamental colors in [said]
the three segments to obtain a multiplexed photic image
signal alternately containing therein [said 3] tke three
basic signals;

[(3b)] outputting three compensation values at [said] #ze
three segments, each of [said] #2e three compensation
values compensating one of [said 3] the three basic
signals of red, green and blue fundamental colors at the
corresponding segment in [said] zze multiplexed photic
image signal;

[(3¢)] compensating [said 3] tke three basic signals of red,
green and blue fundamental colors in [said] #2e multi-
plexed photic image signal by multiplying respectively
[said] ¢/e three compensation values therefor to accom-
plish [said] #ke second regulating compensation; and

[(4)] performing a second regulating compensation for
[said] #4e, multiplexed photic image signal to generate a
second compensated multiplexed photic 1image signal;

wherein [said] ke basic image signals of [said] #2e photic
image signal are respectively [3] t2ree basic signals indicative
of red, green and blue fundamental colors, where 1s executed
by a photic 1mage pick up circuit including a lamp having a
brightness, a lens and charge coupled device (CCD), and
wherein [said] #e first regulating compensation regulates and
equilibrates [said] /e photic image signals of red, green and
blue fundamental colors and compensates a lamp [aging]
ageing phenomenon of [said] tke photic image pick-up cir-
cuit.

6. A method comprising:

generating an image signal having a plurality of basic
image signals each of which rvepresents a fundamental
color, wherein the basic image signals comprise signals
indicative of ved, green and blue fundamental colors;

performing a first vegulating compensation of the basic
image signals to create first compensated basic image
signals, the first vequlating compensation comprising.
eliminating an offset voltage of the basic image signals;
equilibrating the basic image signals; and
compensating an image aliasing of the basic image sig-

nals;

dividing a period of time of processing an image unit into
three segments;

generating three compensation values at the three seg-
ments;

multiplying the three compensation values to generate a
multiplexed image signal having the first compensated
basic image signals in series; and

performing a second rvegulating compensation for the mul-
tiplexed image signal to genervate a second compensated
multiplexed image signal.
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7. The method of claim 6, further comprising obtaining a
multiplexed image signal containing thevein three basic
image signals.

8. The method of claim 6 wherein the compensation values
correspond to one of three basic image signals of ved, green
and blue fundamental colors at a corresponding segment in
the multiplexed image signal.

9. The method of claim 6 wherein the second regulating
compensation furthev comprises correlating and compensat-
ing the image aliasing.

10. The method of claim 6 wherein the method further

comprises: converting the second compensated multiplexed
image signal into a digital image signal.
11. A method comprising:
generating an image signal having a plurality of basic
image signals each of which represents a fundamental
color, wherein the basic image signals comprise signals
indicative of ved, green and blue fundamental colors;
performing a first vegulating compensation of the basic
image signals to create first compensated basic image
signals, the first vequlating compensation comprising.
equilibrating the basic image signals, and
compensating a photic image aliasing of the basic image
signals;
multiplexing the first compensated basic image signals to
generate a multiplexed image signal having the first
compensated basic image signals in sevies in a period of
time of processing an image unit and wherein the mul-
tiplexing further comprises:
dividing the period of time into three segments,
outputting three compensation values at the three seg-
ments, and
multiplying respectively the three compensation values;
and
performing a second regulating compensation for the mul-
tiplexed image signal to generate a second compensated
multiplexed image signal.
12. An apparatus, comprising.
means for generating an image signal having a plurality of
basic image signals each of which represents a funda-
mental coloy, wherein the basic image signals comprise
signals indicative of red, green and blue fundamental
colors;
means for performing a first vegulating compensation of
the basic image signals to create first compensated basic
image signals, the means for performing the first vegu-
lating compensation comprising:
means for eliminating an offset voltage of the basic
image signals,
means for equilibrating the basic image signals, and
means for compensating a photic image aliasing of the
basic image signals;
means for multiplexing the first compensated basic image
signals to generate a multiplexed image signal having
the first compensated basic image signals in series in a
period of time of processing an image unit, wherein
multiplexing the first compensated basic image signals
Jurther comprises:
dividing the period of time into a plurality of segments,
outputting a plurality of compensation values at the
plurality of segments, and
multiplying the segments by a corresponding compen-
sation value; and
means for performing a second vegulating compensation
Jor the multiplexed image signal to generate a second
compensated multiplexed image signal.
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13. The apparatus of claim 12, further comprising means
for obtaining a multiplexed image signal containing therein
three basic image signals.

14. The apparatus of claim 12 wherein the three compen-
sation values correspond to one of three basic image signals 5
of red, green and blue fundamental colors at a corresponding
segment in the multiplexed image signal.

13. The apparatus of claim 12 wherein the means for per-
forming the second regulating compensation further com-
prises means for correlating and means for compensating the
photic image aliasing.

16. The apparatus of claim 12, further comprising means
for converting the second compensated multiplexed image
signal into a digital image signal.

17. An apparatus comprising: 3

means for generating an image signal having a plurality of

basic image signals each of which represents a funda-
mental color, whevein the basic image signals comprise
signals indicative of ved, green and blue fundamental
colors; 50
means for performing a first requlating compensation of
the basic image signals to create first compensated basic

10

image signals, the means for performing the first regu-

lating compensation comprising:

means for equilibrating the basic image signals; and

means for compensating an image aliasing of the basic
image signals;

means for multiplexing the first compensated basic image

signals to generate a multiplexed image signal having

the first compensated basic image signals in series in a

period of time of processing an image unit and wherein

the means for multiplexing further comprises:

means for dividing the period of time into three seg-
ments;

means for outputting three compensation values at the
three segments; and

means for multiplving vespectively the three compensa-
tion values; and

means for performing a second regulating compensa-
tion for the multiplexed image signal to generate a
second compensate multiplexed image signal.



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : RE43,161 E Page 1 of 1
APPLICATION NO. . 117707856

DATED : February 7, 2012

INVENTORC(S) : Cheng

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 12, in Claim 1, delete “lamp aging” and msert -- lamp ageing --.

Column 7, line 38, in Claim 5, delete “where 1s executed” and insert -- wherein the basic image
signals are collected [1s executed] --.

Column 8, line 12, 1n Claim 10, delete “comprises:” and insert -- comprises --.

Column 8, line 31, 1n Claim 11, delete “segments,” and 1insert -- segments, --.

Column &, lines 32-33, m Claim 11, delete “segments, and’ and insert -- segments; and --.
Column 8, line 50, in Claim 12, delete “signals,” and insert -- signals; --.

Column &, line 51, 1n Claim 12, delete “signals, and” and 1insert -- signals; and --.
Column &, line 60, 1n Claim 12, delete “segments,” and insert -- segments, --.

Column 8, line 62, 1n Claim 12, delete “segments, and” and 1insert -- segments; and --.

Signed and Sealed this
Twenty-ei1ghth Day of August, 2012

......

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