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METHOD FOR CALIBRATING A DUAL CHANNEL 
SCANNER BACKGROUND 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to scanners, 
and more particularly to a method for calibrating at least 
some of the individual light sensor elements of a linear 
sensor array of a scanner wherein the outputs of a ?rst 
plurality of ?rst elements (such as odd-numbered elements) 
are carried by a ?rst output channel and the outputs of a 
second plurality of second elements (such as even-numbered 
elements) are carried by a second output channel. 

DESCRIPTION OF THE RELATED ART 

[0002] Known scanners include those having a linear array 
of light sensor elements wherein, to increase processing 
speed, the outputs of odd-numbered elements are carried by 
a ?rst output channel and the outputs of even-numbered 
elements are carried by a second output channel. Known 
methods for calibrating the individual light sensor elements 
of a linear sensor array of a scanner include using conven 
tionally-obtained gains for the uncorrected outputs of each 
light sensor element based on a scan of a white area of a 

calibration target and using conventionally-obtained offsets 
of the uncorrected outputs of each light sensor element 
based on a scan of a black area of a calibration target. In one 

known example, gains and offsets are conventionally calcu 
lated using histograms of the light sensor element outputs 
from non-factory scans. 

SUMMARY OF THE INVENTION 

[0003] A ?rst method is for calibrating a plurality of 
individual light sensor elements of a linear sensor array of a 
scanner, wherein output values of odd-numbered elements 
are carried by a ?rst output channel and output values of 
even-numbered elements are carried by a second output 
channel. The ?rst method includes calculating a relative gain 
(Stored Gain) for each element from a scan of a light 
calibration strip area of substantial uniformity. The ?rst 
method also includes obtaining output values of the ele 
ments from a scan of a light calibration strip area of 
unknown uniformity. The ?rst method also includes calcu 
lating an average of the obtained output values of the 
odd-numbered elements (Odd Light Average) and an aver 
age of the obtained output values of the even-numbered 
elements (Even Light Average) from the scan of the light 
calibration strip area of unknown uniformity. The ?rst 
method also includes calculating a low pass gain for each 
element from the obtained output values from the scan of the 
light calibration strip area of unknown uniformity. The ?rst 
method also includes calculating an adjusted gain for each 
element. The adjusted gain for each even-numbered element 
equals its Stored Gain. The ?rst method also includes 
calculating an adjusted gain for each odd-numbered ele 
ment. The adjusted gain for each odd-numbered element 
equals its Stored Gain times the Even Light Average divided 
by the Odd Light Average. The ?rst method also includes 
calculating a ?nal gain for each element as equal to its 
adjusted gain times its low pass gain. 

[0004] A second method is for calibrating a plurality of 
individual light sensor elements of a linear sensor array of a 
scanner, wherein output values of odd-numbered elements 
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are carried by a ?rst output channel and output values of 
even-numbered elements are carried by a second output 
channel. The second method includes calculating Stored 
Gain for each element from a scan of a light calibration strip 
area of substantial uniformity. The second method also 
includes obtaining output values of the elements from a scan 
of a light calibration strip area of unknown uniformity. The 
second method also includes calculating the Odd Light 
Average and the Even Light Average from the scan of the 
light calibration strip area of unknown uniformity. The 
second method also includes calculating a low pass gain for 
each element from the obtained output values from the scan 
of the light calibration strip area of unknown uniformity. The 
second method also includes calculating an adjusted gain for 
each element. The adjusted gain for each odd-numbered 
element is equal to its Stored Gain, and the adjusted gain for 
each even-numbered element as equal to its Stored Gain 
times the Odd Light Average divided by the Even Light 
Average. The second method also includes calculating a 
?nal Gain for each element, which is equal to its adjusted 
gain times its low pass gain. 

[0005] A third method is for calibrating at least some 
individual light sensor elements of a linear sensor array of a 
scanner, wherein output values of a ?rst plurality of ?rst 
elements are carried by a ?rst output channel and output 
values of a second plurality of second elements are carried 
by a second output channel. The third method includes 
calculating a Stored Gain for each of the ?rst and second 
elements from a scan of a light calibration strip area of 
substantial uniformity. The third method also includes 
obtaining output values of the ?rst and second elements 
from a scan of a light calibration strip area of unknown 
uniformity. The third method also includes calculating an 
average of the obtained output values of the ?rst elements 
(First Light Average) and an average of the obtained output 
values of the second elements (Second Light Average) from 
the scan of the light calibration strip area of unknown 
uniformity. The third method also includes calculating a low 
pass gain for each of the ?rst and second elements from the 
obtained output values from the scan of the light calibration 
strip area of unknown uniformity. The third method also 
includes calculating an adjusted gain for each element. The 
adjusted gain for each ?rst element is equal to its Stored 
Gain, and the adjusted gain for each second element equals 
its Stored Gain times the First Light Average divided by the 
Second Light Average. The third method also includes 
calculating a ?nal gain for each ?rst and second element as 
equal to its adjusted gain times its low pass gain. 

[0006] In one example of each of the ?rst, second and third 
methods, output values of light sensor elements of a linear 
sensor array of a dual channel scanner are quickly calibrated 
including compensation for differences between channels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a block diagram of a ?rst method of the 
present invention. 

DETAILED DESCRIPTION 

[0008] Referring to FIG. 1, a ?rst method of the present 
invention is for calibrating a plurality of individual light 
sensor elements of a linear sensor array of a scanner, 
wherein output values of odd-numbered elements are carried 
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by a ?rst output channel and output values of even-num 
bered elements are carried by a second output channel. The 
?rst method includes, as indicated generally by block 10 of 
FIG. 1, calculating a relative gain (Stored Gain) for each 
element from a scan of a light calibration strip area of 
substantial uniformity. The ?rst method also includes, as 
indicated generally by block 12 of FIG. 1, obtaining output 
values (which can also be referred to as light output values) 
of the elements from a scan of a light calibration strip area 
of unknown uniformity. The ?rst method also includes, as 
indicated generally by block 14 of FIG. 1, calculating an 
average of the obtained output values of the odd-numbered 
elements (Odd Light Average) and an average of the 
obtained output values of the even-numbered elements 
(Even Light Average) from the scan of the light calibration 
strip area of unknown uniformity. The ?rst method also 
includes, as indicated generally by block 16 of FIG. 1, 
calculating a low pass gain for each element from the 
obtained output values from the scan of the light calibration 
strip area of unknown uniformity. The ?rst method also 
includes, as indicated generally by block 18 of FIG. 1, 
calculating an adjusted gain for each even-numbered ele 
ment, which is equal to its Stored Gain. The ?rst method also 
includes, as indicated generally by block 20 of FIG. 1, 
calculating an adjusted gain for each odd-numbered element 
such that the adjusted gain for each odd-numbered element 
is equal to its Stored Gain times the Even Light Average 
divided by the Odd Light Average. The ?rst method also 
includes, as indicated generally by block 22 of FIG. 1, 
calculating a ?nal gain for each element such that the ?nal 
gain of each element is equal to its adjusted gain times its 
low pass gain. It is noted that a “light calibration strip area” 
is a calibration strip area adapted to be scanned for purposes 
including calibrating the gains of light sensor elements of a 
linear sensor array of a scanner. 

[0009] Some of the description of the ?rst method of the 
previous paragraph is herein restated in equation form as: 

adjusted gain=Stored Gain 

[0010] for even-numbered elements; 

adjusted gain=Stored GainxEven Light Average/Odd 
Light Average 

[0011] for odd-numbered elements; and 

?nal gain=adjusted gainxlow pass gain 

[0012] for each element. 

[0013] Calculating a fully-compensated gain or relative 
stored gain for each element from a scan of a light calibra 
tion strip area is within the ordinary level of skill of the 
artisan. “Fully-compensated gain” for purposes of the 
present invention means that the Stored Gain for each 
element remains unaffected by channel-to-channel gain dif 
ferences and for illuminant and optical gain non-uniformi 
ties. 

[0014] It is noted that calculating a fully-compensated 
gain for each element from a scan of a light calibration strip 
area and obtaining output values of the elements from a scan 
of a light calibration strip area are independent of what 
and/or who caused the scan to be performed. What and/or 
who caused a scan of a light calibration strip area to be 
performed is not considered part of the broadly de?ned ?rst 
method of FIG. 1. 
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[0015] Calculating an average of the obtained output val 
ues includes any broadly described mathematical average 
such as, without limitation, an arithmetic mean value, a 
median value, a modal value, etc. In one example, the 
average is the arithmetic mean value. 

[0016] Calculating a low pass gain for each element from 
obtained output values from a scan of a light calibration strip 
area is within the ordinary level of skill of the artisan. For 
purposes of the present invention, “low pass gain” means a 
gain which is calculated by using a smoothing ?lter which 
reduces sensor to adjacent sensor(s) output value gain vari 
ability. 
[0017] In one implementation, the ?rst method also 
includes adjusting the gain of each element such that it is 
equal its Final Gain. In one illustration of the ?rst method, 
the obtained output values of the elements from the scan of 
the light calibration strip area of unknown uniformity are 
obtained average output values of each element from a 
multi-line scan of the light calibration strip area of unknown 
uniformity. 
[0018] In one enablement of the ?rst method, the Stored 
Gain for each element is calculated from a factory scan of 
the light calibration strip area of substantial uniformity. In 
one variation, the obtained output values of the elements 
from the scan of the light calibration strip area of unknown 
uniformity are obtained from a non-factory scan of the light 
calibration strip area of unknown uniformity. In one modi 
?cation, the non-factory scan and the factory scan are of a 
same light calibration strip area but were performed at 
different times. In one illustration, the non-factory scan was 
performed at a user site after previous operation of the 
scanner at the user site has caused the light calibration strip 
area to be of unknown uniformity. 

[0019] In one employment of the ?rst method, the light 
calibration strip area of substantial uniformity is a white 
calibration strip area of substantial uniformity, and the light 
calibration strip area of unknown uniformity is a white 
calibration strip area of unknown uniformity. In one embodi 
ment of the ?rst method, the elements are white-light sensor 
elements. 

[0020] In one extension, the ?rst method includes calcu 
lating a fully-compensated offset (Stored O?fset) for each 
element from a scan of a dark calibration strip area of 
substantial uniformity. In this extension, the ?rst method 
also includes obtaining dark output values of the elements 
from a scan of a dark calibration strip area of unknown 
uniformity. In this extension, the ?rst method also includes 
calculating an average of the obtained dark output values of 
the odd-numbered elements (Odd Offset Average) and an 
average of the obtained dark output values of the even 
numbered elements (Even Offset Average) from the scan of 
the dark calibration strip area of unknown uniformity. In this 
extension, the ?rst method also includes calculating a Low 
Pass Offset for each element from the obtained dark output 
values from the scan of the dark calibration strip area of 
unknown uniformity. In this extension, the ?rst method also 
includes either calculating an adjusted Offset for each ele 
ment. The adjusted offset for each even-numbered element 
may be equal to its Stored Offset and the adjusted Offset of 
each odd-numbered element may be equal to its Stored 
Offset plus the Odd Offset Average minus the Even Offset 
Average, or the adjusted offset for each odd-numbered 
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element may be equal to its Stored Offset, and the adjusted 
offset of each even-numbered element may be equal to its 
Stored offset plus the Even Offset Average minus the Odd 
Offset Average. In this extension, the ?rst method also 
includes calculating a ?nal offset for each element such that 
the ?nal offset of each element is equal to its respective 
adjusted Offset plus its loW pass offset. It is noted that a 
“dark calibration strip area” is a calibration strip area 
adapted to be scanned for purposes including calibrating the 
offsets of light sensor elements of a linear sensor array of a 
scanner. 

[0021] Some of the description of the extension of the 
previous paragraph is herein restated in equation form as: 

adjusted oifset=Stored Offset 

[0022] for even-numbered elements and 

adjusted oifset=Stored Offset+Odd Offset Average 
Even Offset Average 

[0023] for odd-numbered elements; or 

adjusted oifset=Stored Offset 

[0024] for odd-numbered elements and 

adjusted offset=Stored Offset+Even Offset Average 
Odd Offset Average 

[0025] for even-numbered elements; and 

?nal offset=adjusted offset+loW pass offset 

[0026] for each element. 

[0027] In one employment of this extension, the dark 
calibration strip area of substantial uniformity is a black 
calibration strip area of substantial uniformity, and the black 
calibration strip area of unknown uniformity is a black 
calibration strip area of unknown uniformity. 

[0028] Calculating a fully-compensated offset or relative 
offset for each element from a scan of a dark calibration strip 

area is Within the ordinary level of skill of the artisan. For 
purposes of the description of the present invention, “fully 
compensated offset” means an offset for each element Which 
corrects at least for channel-to-channel offset differences and 
for illuminant and optical offset non-uniformities. 

[0029] It is noted that calculating a fully-compensated 
offset for each element from a scan of a dark calibration strip 

area and obtaining dark output values of the elements from 
a scan of a dark calibration strip area are independent of 

What and/or Who caused the scan to be performed. What 
and/or Who caused a scan of a dark calibration strip area to 

be performed is not considered part of the broadly de?ned 
extension of the ?rst method of FIG. 1. 

[0030] Calculating an average of the obtained dark output 
values includes any broadly described mathematical average 
such as, Without limitation, an arithmetic mean value, a 

median value, a modal value, etc. In one example, the 
average is the arithmetic mean value. 

[0031] Calculating a loW pass offset for each element from 
obtained dark output values from a scan of a dark calibration 

strip area is Within the ordinary level of skill of the artisan. 
For purposes of the description of FIG. 1, “loW pass offset” 

Mar. 1, 2007 

means an offset Which is calculated by using a smoothing 
?lter Which reduces sensor to adjacent sensor(s) output value 
offset variability. 

[0032] In one illustration of the ?rst method, shielded or 
defective elements (if present) Would not be included in the 
plurality of individual light sensor elements calibrated for 
gain by the ?rst method and/or calibrated for offset by the 
extension of the ?rst method. In an alternate extension of the 
?rst method, offsets are conventionally calculated using dark 
output values of each element from a scan, using no illu 
mination, of the light calibration strip area of unknoWn 
uniformity or are conventionally calculated using output 
values of shielded elements if some of the light sensor 
elements of the linear sensor array are shielded elements. 

[0033] A second method of the present invention is iden 
tical to the previously-described ?rst method except that the 
calculated adjusted gain for each odd-numbered element 
equals its Stored Gain and the adjusted gain for each 
even-numbered element equals its Stored Gain times the 
Odd Light Average divided by the Even Light Average. 

[0034] Such exceptions described in the previous para 
graph are herein restated in equation form as: 

adjusted gain=Stored Gain 

[0035] for odd-numbered elements; and 

adjusted gain=Stored GainxOdd Light Average/Even 
Light Average 

[0036] for even-numbered elements. 

[0037] It is noted that the implementations, enablements, 
extensions, etc. of the ?rst method are equally applicable to 
the second method With “even” and “odd” reversed. 

[0038] A third method of the present invention is for 
calibrating at least some individual light sensor elements of 
a linear sensor array of a scanner, Wherein output values of 
a ?rst plurality of ?rst elements are carried by a ?rst output 
channel and output values of a second plurality of second 
elements are carried by a second output channel. The third 
method includes calculating Stored Gain for each of the ?rst 
and second elements from a scan of a light calibration strip 
area of substantial uniformity. The third method also 
includes obtaining output values (Which can also be referred 
to as light output values) of the ?rst and second elements 
from a scan of a light calibration strip area of unknoWn 

uniformity. The third method also includes calculating an 
average of the obtained output values of the ?rst elements 
(First Light Average) and an average of the obtained output 
values of the second elements (Second Light Average) from 
the scan of the light calibration strip area of unknoWn 
uniformity. The third method also includes calculating a loW 
pass gain for each of the ?rst and second elements from the 
obtained output values from the scan of the light calibration 
strip area of unknoWn uniformity. The third method also 
includes calculating an adjusted gain for each element, 
Where the adjusted gain for each ?rst element equals its 
Stored Gain and the adjusted gain for each second element 
equals its Stored Gain times the First Light Average divided 
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by the Second Light Average. The third method also 
includes calculating a ?nal gain for each ?rst and second 
element, Where such ?nal gain equals to its adjusted gain 
times its loW pass gain. 

[0039] In one application of the third method, there are 
over one thousand ?rst elements and over one thousand 

second elements. 

[0040] In one extension of the third method, the scanner 
includes a third output channel and the linear sensor array 

includes a third plurality of third light sensor elements, 
Wherein output values of the third plurality of third elements 
are carried by the third output channel. In this extension, the 
third method also includes: calculating a Stored Gain for 
each of the third elements from the scan of the light 
calibration strip area of substantial uniformity; obtaining 
output values (Which can also be referred to as light output 
values) of the third elements from the scan of the light 
calibration strip area of unknown uniformity; calculating an 
average of the obtained output values of the third elements 
(Third Light Average) from the scan of the light calibration 
strip area of unknown uniformity; calculating a loW pass 
gain for each of the third elements from the obtained output 
values from the scan of the light calibration strip area of 
unknoWn uniformity; calculating an adjusted gain for each 
third element, the adjusted gain for each third element being 
equal to such third element’s Stored Gain times the First 
Light Average divided by the Third Light Average; and 
calculating a ?nal gain for each third element, Where such 
?nal gain is equal to its adjusted gain times its loW pass gain. 
It is noted that the third method likeWise can be extended for 

any number of additional channel(s) of the scanner. 

[0041] It is noted that the extension of the ?rst method 
involving offsets is equally applicable to the third method 
and to its extension With “?rst element” replacing “even 
numbered element”, With “second element” or “third ele 
ment” replacing “odd-numbered element”, With “First Offset 
Average” replacing “Even Offset Average”, and With “Sec 
ond Offset Average” or “Third Offset Average” replacing 
“Odd Offset Overage”. 

[0042] In one example of each of the ?rst, second and third 
methods, output values of light sensor elements of a linear 
sensor array of a dual channel scanner are quickly calibrated 

including compensation for differences betWeen channels. 

[0043] The foregoing description of several methods of 
the present invention has been presented for purposes of 
illustration. It is not intended to be exhaustive or to limit the 

present invention to the precise steps and/ or forms disclosed, 
and obviously many modi?cations and variations are pos 
sible in light of the above teaching. It is intended that the 
scope of the present invention be de?ned by the claims 
appended hereto. 

What is claimed is: 
1. A method for calibrating a plurality of individual light 

sensor elements of a linear sensor array of a scanner, 
Wherein output values of odd-numbered elements are carried 
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by a ?rst output channel and output values of even-num 
bered elements are carried by a second output channel, 
comprising: 

calculating a relative gain (Stored Gain) for each element 
from a scan of a light calibration strip area of substan 
tial uniformity, 

obtaining output values of the elements from a scan of a 
light calibration strip area of unknoWn uniformity; 

calculating an average of the obtained output values of the 
odd-numbered elements (Odd Light Average) and an 
average of the obtained output values of the even 
numbered elements (Even Light Average) from the 
scan of the light calibration strip area of unknoWn 
uniformity; 

calculating a loW pass gain for each element from the 
obtained output values of the elements from the scan of 
the light calibration strip area of unknoWn uniformity; 

calculating an adjusted gain for each even-numbered 
element and each odd-numbered element, the adjusted 
gain for each even-numbered element being equal to its 
Stored Gain, and the adjusted gain for each odd 
numbered element being equal to its Stored Gain times 
the Even Light Average divided by the Odd Light 
Average; and 

calculating a ?nal gain for each element, the ?nal gain 
being equal to its adjusted gain times its loW pass gain. 

2. The method of claim 1, further comprising setting a 
gain of each element to equal its ?nal gain. 

3. The method of claim 1, Wherein the obtained output 
values of the elements from the scan of the light calibration 
strip area of unknoWn uniformity are average output values 
of each element from a multi-line scan of the light calibra 
tion strip area of unknoWn uniformity. 

4. The method of claim 1, Wherein the Stored Gain for 
each element is calculated from a factory scan of the light 
calibration strip area of substantial uniformity. 

5. The method of claim 1, Wherein the obtained output 
values of the elements from the scan of the light calibration 
strip area of unknoWn uniformity are obtained from a 
non-factory scan of the light calibration strip area of 
unknoWn uniformity. 

6. The method of claim 5, Wherein the non-factory scan is 
of the light calibration strip area is performed at a different 
time from a factory scan of the light calibration strip area. 

7. The method of claim 1, Wherein the light calibration 
strip area of substantial uniformity is a White calibration 
strip area of substantial uniformity, and Wherein the light 
calibration strip area of unknoWn uniformity is a White 
calibration strip area of unknoWn uniformity. 

8. The method of claim 1, Wherein the elements are 
White-light sensor elements. 

9. The method of claim 1, further comprising: 

calculating an offset (Stored O?fset) for each element from 
a scan of a dark calibration strip area of substantial 
uniformity; 

obtaining dark output values of the elements from a scan 
of a dark calibration strip area of unknoWn uniformity; 

calculating an average of the obtained dark output values 
of the odd-numbered elements (Odd Offset Average) 
and an average of the obtained dark output values of the 
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even-numbered elements (Even Offset Average) from 
the scan of the dark calibration strip area of unknown 
uniformity; 

calculating a low pass offset for each element from the 
obtained dark output values from the scan of the dark 
calibration strip area of unknown uniformity; 

calculating an adjusted offset for each element, the 
adjusted offset of each even-numbered element being 
equal to its Stored Offset and the adjusted offset of each 
odd-numbered element being equal to its Stored Offset 
plus the Odd Offset Average minus the Even Offset 
Average, or the adjusted offset for each odd-numbered 
element being equal to its Stored Offset and the 
adjusted offset of each even-numbered element being 
equal to its Stored Offset plus the Even Offset Average 
minus the Odd Offset Average; and 

calculating a ?nal offset for each element as equal to its 
adjusted offset plus its low pass offset. 

10. The method of claim 1, wherein the dark calibration 
strip area of substantial uniformity is a black calibration strip 
area of substantial uniformity, and wherein the dark calibra 
tion strip area of unknown uniformity is a black calibration 
strip area of unknown uniformity. 

11. A method for calibrating a plurality of individual light 
sensor elements of a linear sensor array of a scanner, 
wherein output values of odd-numbered elements are carried 
by a ?rst output channel and output values of even-num 
bered elements are carried by a second output channel, 
comprising: 

calculating a relative gain (Stored Gain) for each element 
from a scan of a light calibration strip area of substan 
tial uniformity; 

obtaining output values of the elements from a scan of a 
light calibration strip area of unknown uniformity; 

calculating an average of the obtained output values of the 
odd-numbered elements (Odd Light Average) and an 
average of the obtained output values of the even 
numbered elements (Even Light Average) from the 
scan of the light calibration strip area of unknown 
uniformity; 

calculating a low pass gain for each element from the 
obtained output values from the scan of the light 
calibration strip area of unknown uniformity; 

calculating an adjusted gain for each odd-numbered ele 
ment and for each even-numbered element, the 
adjusted gain for each odd-numbered element being 
equal to its Stored Gain, and the adjusted again for each 
even-numbered element being equal to its Stored Gain 
times the Odd Light Average divided by the Even Light 
Average; and 

calculating a ?nal gain for each element, the ?nal gain 
being equal to its adjusted gain times its low pass gain. 

12. The method of claim 11, further comprising setting a 
gain of each element to equal its ?nal gain. 

13. The method of claim 11, wherein the obtained output 
values of the elements from the scan of the light calibration 
strip area of unknown uniformity are obtained average 
output values of each element from multi-line scanning of 
the light calibration strip area of unknown uniformity. 
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14. The method of claim 11, wherein the Stored Gain for 
each element is calculated from a factory scan of the light 
calibration strip area of substantial uniformity. 

15. The method of claim 11, wherein the obtained output 
values of the elements from the scan of the light calibration 
strip area of unknown uniformity are obtained from a 
non-factory scan of the light calibration strip area of 
unknown uniformity. 

16. The method of claim 15, wherein the non-factory scan 
of the light calibration strip area is performed at a different 
time from a factory scan of the light calibration strip area. 

17. The method of claim 11, wherein the light calibration 
strip area of substantial uniformity is a white calibration 
strip area of substantial uniformity, and wherein the light 
calibration strip area of unknown uniformity is a white 
calibration strip area of unknown uniformity. 

18. The method of claim 11, wherein the individual light 
sensor elements are individual white-light sensor elements. 

19. The method of claim 11, further comprising: 

calculating a relative offset (Stored O?fset) for each ele 
ment from a scan of a dark calibration strip area of 
substantial uniformity; 

obtaining dark output values of the elements from a scan 
of a dark calibration strip area of unknown uniformity; 

calculating an average of the obtained dark output values 
of the odd-numbered elements (Odd Offset Average) 
and an average of the obtained dark output values of the 
even-numbered elements (Even O?fset Average) from 
the scan of the dark calibration strip area of unknown 
uniformity; 

calculating a low pass offset for each of the ?rst and 
second elements from the obtained dark output values 
from the scan of the dark calibration strip area of 
unknown uniformity; 

calculating an adjusted offset for each element, the 
adjusted offset for each even-numbered element being 
equal to its Stored Offset and the adjusted offset of each 
odd-numbered element being equal to its Stored Offset 
plus the Odd Offset Average minus the Even Offset 
Average, or the adjusted offset for each odd-numbered 
element being equal to its Stored Offset and the 
adjusted offset of each even-numbered element being 
equal to its Stored Offset plus the Even Offset Average 
minus the Odd Offset Average; and 

calculating a ?nal offset for each element as equal to its 
adjusted offset plus its low pass offset. 

20. A method for calibrating at least some individual light 
sensor elements of a linear sensor array of a scanner, 
wherein output values of a ?rst plurality of ?rst elements are 
carried by a ?rst output channel and output values of a 
second plurality of second elements are carried by a second 
output channel, comprising: 

calculating a relative gain (Stored Gain) for each of the 
?rst and second elements from a scan of a light cali 
bration strip area of substantial uniformity; 

obtaining output values of the ?rst and second elements 
from a scan of a light calibration strip area of unknown 
uniformity; 

calculating an average of the obtained output values of the 
?rst elements (First Light Average) and an average of 
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the obtained output values of the second elements 
(Second Light Average) from the scan of the light 
calibration strip area of unknown uniformity; 

calculating a loW pass gain for each ?rst and second 
element from the obtained output values from the scan 
of the light calibration strip area of unknoWn unifor 
mity; 

calculating an adjusted gain for each ?rst element and; 
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for each second element, the adjusted gain for each ?rst 
element being equal to its Stored Gain and the adjusted 
gain for each second element being equal to its Stored 
Gain times the First Light Average divided by the 
Second Light Average; and 

calculating a ?nal gain for each ?rst and second element 
as equal to its adjusted gain times its loW pass gain. 

* * * * * 


