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SYSTEMS AND METHODS FOR DETECTING 
AND DECODING BARCODES WITH BAR 

DLATION 

FIELD OF THE INVENTION 

0001. The invention is directed to systems and methods for 
detecting and decoding barcodes. More particularly, the 
invention is directed to systems and methods for detecting 
and decoding 4-state barcodes with extreme bar dilation. 

BACKGROUND DESCRIPTION 

0002 Abarcode is an optical machine-readable represen 
tation of data, which identifies, for example, a product or 
object. The barcode has become a ubiquitous element in 
commercial and industrial use. For example, the barcode not 
only is used to identify items, e.g., product or objects, but it 
also helps to track items and provide other commercial uses, 
e.g., provide product information, discounts or special mar 
keting offers. 
0003 Barcodes can be used to track numerous different 
items, ranging from rental cars to airline luggage. Barcodes 
can also be used to provide delivery information for sorting 
and sequencing of items into a delivery order sequence. For 
example, barcodes are used with first class mail, registered 
mail, express mail and parcels, as well as circulars and other 
types of mass mailings in order to sequence Such items into a 
delivery order. By way of example, the United States Postal 
System (USPS) uses barcode symbology known as POST 
NET (Postal Numeric Encoding Technique) to assist in sort 
ing and sequencing the mail. POSTNET is being replaced by 
the Intelligent Mail barcode (also known as OneCode Solu 
tion). 
0004 Barcodes systematically represent data by varying 
the widths and spacings of parallel lines (bars). One type of 
barcode that is used mainly for postal applications is a 4-state 
barcode. This type of barcode has constant bar and space 
width. Data is encoded in the barcode by varying the height of 
the bars. There are four types of parallel lines (bars): tracker, 
ascender, descender and full. A tracker bar spans the middle 
third of the coding region; whereas, an ascender bar spans the 
top and middle third of the coding region and a descender bar 
spans the middle and bottom third of the coding region. A full 
bar spans the entire coding region. In the past most of these 
barcodes were designed with an extra bar at either end (called 
guard or framing bars) to help avoid misalignment during 
decoding. They might also have internal sequences of bars 
with fixed patterns (UPU S18d) for the same purpose. Newer 
barcode designs, however, often use more integrated methods 
for barcode alignment that do not require these alignment 
specific bars. 
0005 Barcodes can be scanned by optical scanners called 
barcode readers. These optical scanners can be a handheld 
device, e.g., portable digital assistants, stationary devices or 
other computing devices. In any scenario, the barcode reader 
is designed to read and Subsequently decode the barcode 
using different decoding processes. Decoding can also be 
performed by a separate computing system, which receives 
the barcode information from the scanner. 
0006. In any event, detecting and decoding of barcodes is 
a complicated process, particularly when the barcode is 
dilated. For example, a barcode scanner may have difficulty 
detecting the barcode due to a lack of white space or separa 
tion between the different parallel lines, known as dilation, 
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e.g., adjacent bars touch one another. Illustratively, one pro 
cess of detecting of barcodes is Connected Region Analysis. 
This process can be used to initially locate bars and then link 
them together into sequences that are treated as potential 
barcodes. Another process is known to scan across the image 
and search for black/white repeated sequences that are indica 
tive of Scanning through the tracker section (middle) of a 
barcode. Both of these methods fail when the bars are dilated 
so much that they touch adjacent bars. Likewise, the various 
decoding methods require Some level of horizontal separation 
between bars. The separation does not need to be perfect but 
there must be some level of separation for successful decodes. 

SUMMARY OF THE INVENTION 

0007. In an aspect of the invention, a method implemented 
in a computing device comprises: separating an extracted 
image of a barcode into a top half and bottom half locating a 
top and a bottom of a first defined image associated with the 
barcode by looking for differences in heights between the first 
defined image and other images associated with the barcode 
above and below the first defined image: removing contribu 
tions associated with the first defined image; and providing 
the other images above and below the removed contributions 
to a decoder for decoding processes. 
0008. In yet another aspect of the invention, a computer 
program product for detecting and decoding barcode infor 
mation comprises a computer usable storage medium pro 
gram code embodied in a storage medium. The program code 
is readable/executable by a computing device to: locate infor 
mational glyphs which are representative of a barcode; group 
together the informational glyphs as an object; determine that 
the object has a correct size to be a barcode; extract the object 
by tightly constraining the informational glyphs; rotate the 
extracted object horizontally and vertically to limit barcode 
information only; separate the extracted image associated 
with the barcode into a top half and bottom half; locate a top 
and a bottom of tracker images associated with the barcode by 
looking for differences in heights between the tracker images 
and adjacent ascender and descender images above and below 
the top and bottom of the tracker images; remove contribu 
tions associated with the tracker images; and provide a 
remaining portion of the extracted image associated with the 
barcode to a decoder for decoding processes. 
0009. In still yet another aspect of the invention, a system 
comprises: a CPU, a computer readable memory and a com 
puter readable storage medium; program instructions to sepa 
rate an extracted image of a barcode into atop half and bottom 
half program instructions to locate a top and a bottom of 
tracker images associated with the barcode by looking for 
differences in heights between the tracker images and other 
images associated with the barcode above and below the 
tracker images; program instructions to remove contributions 
associated with the tracker images between the other images 
above and below the tracker images; and program instruc 
tions to provide the other images above and below the tracker 
images to a decoder for decoding processes. The program 
instructions are stored on the computer readable storage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The invention is described in the detailed descrip 
tion which follows, in reference to the noted plurality of 
drawings by way of non-limiting examples of exemplary 
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embodiments of the present invention, in which like reference 
numerals represent similar parts throughout the several views 
of the drawings, and wherein: 
0011 FIG. 1A shows a barcode comprising a 4-state bar 
code with individual bars separated; 
0012 FIG. 1B shows a barcode comprising a 4-state bar 
code with dilation of individual bars; 
0013 FIG. 2 shows an illustrative environment for imple 
menting the steps in accordance with aspects of the present 
invention; 
0014 FIG. 3 shows extracted barcode image information 
in accordance with aspects of the present invention; 
0015 FIG. 4 shows a process flow for implementing steps 
of the present invention; 
0016 FIG. 5 shows extracted object information with a 
grid layout in accordance with aspects of the present inven 
tion; 
0017 FIG. 6 shows extracted object information with a 
line fit to the top and bottom of tracker image in accordance 
with aspects of the present invention; 
0018 FIG. 7 shows the extracted information of FIG. 6, 
with the tracker image and extraneous image information 
removed, in accordance with aspects of the present invention; 
and 
0019 FIG. 8 shows an illustrative mail sorting and 
sequencing system, which can be used in implementing the 
processes of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0020. The invention is directed to systems and methods for 
detecting and decoding barcodes. More particularly, the 
invention is directed to systems and methods for detecting 
and decoding 4-state barcodes with extreme bar dilation. 
Although the present invention will be described in relation to 
a 4-state barcode, one of skill in the art should understand that 
the present invention can also be successfully implemented in 
other environments, including different barcode types, etc. In 
any scenario, advantageously, by implementing the systems 
and processes of the present invention it is now possible to 
detect and decode barcodes with extreme bar dilation. 
0021. In specific embodiments, the invention is directed to 
systems and methods for decoding 4-state barcodes with no 
horizontal tracker separation (as shown in FIG. 1B, as an 
example). That is, in embodiments, the systems and methods 
can detect as a barcode a sequence of touching or near touch 
ing bars and extract information for Subsequent decoding. 
0022. In more specific embodiments, the decoding of the 
4-state barcodes can be provided by treating the 4-state bar 
code as a sampled two dimensional pixel array rather than a 
sequence of bars. The resulting “bars’ can then be decoded by 
existing logical domain decoders using conventional decod 
ing processes. For example, the barcode detection identifies 
various informational glyphs, which are grouped together as 
a bar code object. A glyph can be a specific shape, design, or 
representation of a character, for example. Once the object is 
located and grouped together, its location can be more tightly 
constrained in order to, e.g., (i) determine that the object has 
the correct size to be a potential barcode, and (ii) extract a 
Sub-image of the barcode that is rotationally corrected and 
horizontally and vertically limited to the barcode only. As to 
the latter feature (ii), the systems and processes of the present 
invention will eliminate any potential extraneous information 
which can affect the decoding processes, and then sample 
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data from the object to extract barcode information; com 
pared to processing the actual location of the ascender and 
descender information (since they are not individually dis 
cernible). In this way, the systems and methods of the present 
invention do not require any specialized bar based detection, 
thus minimizing costs and equipment. 
0023 FIG. 1A shows a bi-level image of a 4-state barcode 
with individual bars separated by whitespace or at least some 
whitespace between the individual bars. In comparison, FIG. 
1B shows a 4-state barcode with dilation of individual bars. 
More specifically, FIG. 1B shows an image of a barcode in 
which the horizontal separation between bars has been almost 
entirely lost due to poor binarization. As should be realized by 
those of skill in the art, this barcode most likely cannot be 
detected and even if it was detected, decoding would most 
likely fail because of the touching bars. Advantageously, 
though, the systems and methods of the present invention will 
be able to detect and decode such exemplary barcodes as 
shown in FIG. 1B, as described herein. 

System Environment 
0024. The present invention may be embodied as a system, 
method or computer program product. The present invention 
may take the form of a hardware embodiment, a software 
embodiment or a combination of software and hardware. 
Furthermore, the present invention may take the form of a 
computer program product embodied in any tangible (non 
transitory) storage having computer-usable program code 
embodied in the medium (non-transitory medium). The com 
puter-usable or computer-readable medium may be medium 
that can contain or store information for use by or in connec 
tion with the instruction execution system, apparatus, or 
device. The computer-usable or computer-readable medium 
may be, for example, an electronic, magnetic, optical, elec 
tromagnetic, infrared, or semiconductor System, apparatus, or 
device. More specific examples of the computer readable 
storage medium, memory or device would include the fol 
lowing: an electrical connection having one or more wires, a 
portable computer diskette, a hard disk, a random access 
memory (RAM), a read-only memory (ROM),an erasable 
programmable read-only memory (EPROM or Flash 
memory), an optical fiber, a portable compact disc read-only 
memory (CD-ROM), an optical storage device, a magnetic 
storage device, or any suitable combination of the foregoing. 
In the context of this document, a computer readable storage 
medium, memory or device, or computer-usable or computer 
readable medium, as used herein, is not to be construed as 
being transitory signals per se. 
0025 FIG. 2 shows an illustrative environment 100 for 
managing the processes in accordance with the invention. The 
environment 100 includes a server or other computing system 
102 that can perform the processes described herein. In 
embodiments, the illustrative environment may be used in a 
mail sorting and sequencing system, as shown illustratively in 
FIG. 8; although other sorting and sequencing systems are 
also contemplated by the present invention. The computing 
system 102 includes a computing device 14 which can be 
resident on or communicate with a network infrastructure or 
other computing devices. 
0026. The computing device 140 includes a processor 200, 
memory 22A, an I/O interface 240, and a bus 260. In addition, 
the computing device includes random access memory 
(RAM), a read-only memory (ROM), and an operating sys 
tem (O/S). The computing device 140 is in communication 
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with an external I/O device/resource 280 and the storage 
system 22B. The I/O device 280 can comprise any device that 
enables an individual to interact with the computing device 
140 (e.g., user interface) or any device that enables the com 
puting device 140 to communicate with one or more other 
computing devices using any type of communications link or 
any device that enables the computing device 140 to interact 
with is environment. By way of example, the I/O device 280 
can be a barcode scanning device or other optical reading 
device for reading/detecting barcodes. 
0027. The processor 200 executes computer program code 
(e.g., program control 44), which can be stored in the memory 
22A and/or storage system 22B. While executing the com 
puter program code, the processor 200 can read and/or write 
data to/from memory 22A, storage system 22B, and/or I/O 
interface 240. The program code 44 executes the processes of 
the invention Such as, for example, detect and decode bar 
codes with extreme bar dilation. 
0028 More specifically, the computing device 140 
includes an Extract Module 110 and a Decode Module 120, 
which can be implemented as one or more program code in 
the program control 44 stored in memory 22A as a separate or 
combined module. Additionally, each of the Extract Module 
110 and Decode Module 120 may be implemented as separate 
dedicated processors or a single or several processors to pro 
vide the functionality of this tool. Moreover, it should be 
understood by those of ordinary skill in the art that the Extract 
Module 110 and Decode Module 120 are used as a general 
descriptive term for providing the features and/or functions of 
the present invention, and that the Extract Module 110 and 
Decode Module 120 may comprise many different compo 
nents such as, for example, the components and/or infrastruc 
ture described and shown with reference to FIG. 2. 

0029. In embodiments, the Extract Module 110 locates 
various informational glyphs which can be representative of a 
barcode. For example, the Extract Module 110 will initially 
detect and/or locate known characteristics of a barcode, e.g., 
connected regions, length and height of characters, a 
sequence of characters, etc., which can be grouped togetheras 
an object. Once the object is defined, the Extract Module 110 
can determine whether the object has a correct size to be a 
barcode. If the object has the correct size to be a barcode, the 
image associated with the barcode can be extracted for decod 
ing, e.g., more tightly constrained in a box as shown in FIG. 
3. In the extracting process, the object (e.g., barcode 300 with 
65 bars labeled 0-64) can be rotationally corrected and hori 
Zontally and vertically limited to the barcode only, as shown 
representatively in FIG.3 by the arrows. 
0030. Once the object information is extracted, the Extract 
Module 110 can then perform additional processes in accor 
dance with aspects of the present invention, e.g., treat the 
4-state barcodes as a two-dimensional barcode for decoding 
purposes. More specifically, the Extract Module 110 can lay 
a grid about the extracted object for sampling purposes as 
described herein, e.g., separate the image associated with the 
barcode into a top and bottom half assuming that the image 
associated with the barcode is rotated close enough to Zero 
degrees Such that the midpoint will pass entirely through the 
tracker. The grid can also include columns, closely aligned 
with each of the bars. The Extract Module 110 can sample the 
estimated bar position and separately determine a delta height 
for the ascender and descender. A line is fit to the tracker top 
and the tracker bottom, with the Extract Module 110 then 
removing tracker contribution as well as any non-zero rota 
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tion height distortions. The barcode can then be decoded by 
an existing decoder, e.g., Decode Module 120, as a as a one 
dimensional array of bars with ascender and descender infor 
mation. 

Processes of the Present Invention 

0031 FIG. 4 shows a process flow for implementing steps 
of the present invention. The steps shown in FIG. 4 can be 
controlled by the computer system environment 100 of FIG. 
2. The exemplary flow can be illustrative of a system, a 
method, and/or a computer program product and related func 
tionality implemented on the computing system of FIG. 2, in 
accordance with aspects of the present invention. It is noted 
that, in some implementations, the functions noted in the 
blocks may occur out of the order noted in the figures. For 
example, two blocks shown in Succession may, in fact, be 
executed Substantially concurrently, or the blocks may some 
times be executed in the reverse order, depending upon the 
functionality involved. 
0032. As described herein, the computer program product 
may include computer readable program instructions stored 
on computer readable storage medium (or media). The com 
puter readable storage medium include the one or more Stor 
age medium as described with regard to FIG. 2, e.g., non 
transitory media, a tangible device, etc. The method, and/or 
computer program product implementing the flow of FIG. 4 
can be downloaded to respective computing/processing 
devices, e.g., computing system of FIG. 2 as already 
described herein, or implemented on a cloud infrastructure. 
Accordingly, the processes associated with each flow of the 
present invention can be implemented by special purpose 
hardware-based systems that perform the specified functions 
or acts or carry outcombinations of special purpose hardware 
and computer instructions. 
0033 Referring to FIG.4, at step 400, the processes of the 
present invention recognize or locate various informational 
glyphs which can be representative of a barcode as already 
described herein, e.g., the processes of the present invention 
will initially detect known characteristics of a barcode. At 
step 405, this information will be grouped together as an 
object. Once the object is defined, at step 410, the processes 
will determine that the object has a correct size to be a poten 
tial bar code. If the object is not the correct size, the processes 
will revert back to step 405. If the processes determine that the 
object has the correct size to be a barcode, at step 415, the 
image (object) associated with the barcode can be extracted 
for decoding, e.g., more tightly constrained in a box as shown 
in FIG. 3. In the extracting process, the object can be rota 
tionally corrected and horizontally and vertically limited to 
the barcode only as shown in FIG. 3. In embodiments, the 
processes of the present invention will rotate the object to, 
e.g., 0 degrees. 
0034. Once the object information is extracted, at step 
420, the processes of the present invention can lay a grid 
about the extracted object (extracted barcode information) 
300 as shown in FIG. 5 for sampling purposes. By way 
example, the grid includes separating the image (object) 300 
into a top half and a bottom half as well as columns (C1, C2, 
... Cn) as shown in FIG. 5. It should be understood by those 
ofskill in the art that FIG.5 shows an enlarged portion of FIG. 
3. 
0035. In embodiments, the processes of step 420 assume 
that the image associated with the barcode is rotated close 
enough to Zero degrees for the midpoint line to pass entirely 
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(or close as possible to entirely) through the tracker, e.g., as 
represented at reference numeral 305. At this point, though, 
the tracker's vertical extent (compared to the entire image) is 
unknown. On the other hand, the columns C1, C2, ... Cn are 
dimensioned such that the extracted Sub-images, e.g., tracker 
image 305, ascender image 310 and descender image 315 
associated with the barcode, are preferably provided in sepa 
rate columns (or as close as possible in separate columns), 
with the least amount of extraneous information. 

0036. In embodiments, at step 425, the processes of the 
present invention can move the sampling points left and/or 
right in an attempt to obtain more stable sampling data, e.g., 
obtain less variation in the sampled data. That is, the pro 
cesses of the present invention can try to center the image 
(e.g., tracker 305) locally within a column or, alternatively, 
can attempt to center the entire image 300 (associated with the 
barcode) globally, in order to remove extraneous information 
and particularly any pixels associated with an adjacent bar. In 
embodiments, such adjustment can be performed using a 
pixel by pixel movement until the most stable data for sam 
pling is obtained. By way of example, the processes of the 
present invention can move the tracker image 305 until it is 
completely centered within a single column. In this way, for 
example, extraneous pixels in the vertical extent can be 
excluded from a sampling of the tracker image. 
0037. At step 430, the estimate bar positions are now 
sampled in accordance with aspects of the present invention. 
The sampling can be performed using, for example, math 
ematical, global best fit or local best fit methods. In embodi 
ments, the sampling will obtain information on “tall’ bars and 
“short bars. More specifically, the sampling will include 
information obtained from the top half of the grid of FIG. 5 
which represents ascender bar information and information 
obtained from the bottom half of the grid which represents 
descender bar information. In embodiments, the sampling 
can include a plurality of pixels in a width direction, compris 
ing a column of pixels, with a preference for about three 
pixels wide. In any sampling, the present invention obtains 
information of Such a quantity in order to provide a statistical 
analysis. 

0038. At step 435, the height of the ascender and 
descender are determined separately using, for example, a 
histogram of adjacent bar to bar height differences. For 
example, Table 1 numerically shows the number of pixels 
below and above the midpoint (as shown in FIG. 5) for each 
bar, e.g., bars 0-64, shown in FIG. 5 (or FIG.3). For example, 
Table 1 represents each bar shown in FIG. 5 (or FIG. 3) and a 
number of sampled pixels for each bar, above and below the 
midpoint. It should be understood by those of ordinary skill in 
the art that the data of Table 1 is provided as a single, non 
limiting example and that other data sets are also contem 
plated by the present invention. 
0039. In Table 1, the “below” column is representative of 
the number of pixels counted below the midpoint shown in 
FIG. 5; whereas, the “above' column is representative of the 
number of pixels counted above the midpoint shown in FIG. 
5. In embodiments, as described already herein, the pixels 
counted above and below the midpoint can be a set of three (3) 
pixels wide in order to obtain a statistically stable pixel count 
for a sampling set; although a different number of pixels are 
also contemplated by the present invention for the sampling. 
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TABLE 1 

Number of Pixels Number of Pixels 
Bar Below a Midpoint Above a Midpoint 

O 26 8 
1 26 23 
2 25 8 
3 14 24 
4 9 4 
5 25 8 
6 25 23 
7 25 4 
8 10 25 
9 24 24 
10 24 O 
11 25 O 
12 9 O 
13 24 O 
14 24 O 
15 9 2 
16 8 26 
17 8 O 
18 23 O 
19 24 26 
2O 24 26 
21 7 26 
22 23 1 
23 8 26 
24 7 27 
25 9 2 
26 7 1 
27 23 27 
28 23 27 
29 7 27 
30 8 1 
31 7 1 
32 9 27 
33 11 27 
34 22 2O 
35 22 2 
36 7 1 
37 22 1 
38 11 27 
39 11 2O 
40 24 4 
41 24 2 
42 23 26 
43 15 27 
44 24 27 
45 23 26 
46 25 26 
47 24 26 
48 24 15 
49 8 10 
50 24 25 
51 24 26 
52 23 25 
53 8 25 
S4 8 11 
55 9 10 
56 8 10 
57 8 11 
58 23 10 
59 7 10 
60 7 11 
61 7 10 
62 7 26 
63 21 11 
64 21 9 

0040. At step 440, tops of trackers and bottoms of trackers 
associated with the barcode are located by looking for 
ascender sized and descender sized deltas in height. For 
example, numeric data shown in Table 1, e.g., a number of 
pixels below and above a midpoint, is mapped to a histogram 
shown in Table 2. It should be understood by those of ordinary 
skill in the art that the data of Table 2 is provided as a single, 
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non-limiting example and that other data sets are also con 
templated by the present invention based on different data 
provided in Table 1. 

TABLE 2 

Number of bars having 
pixels below a midpoint 

Number of bars having 
Delta Bin pixels above a midpoint 

19 18 
13 13 
5 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0041. In the histogram shown in Table 2, a difference 
between a number of pixels for adjacent bars for each of the 
columns labeled “below' and “above' are calculated and 
mapped to the histogram. In the histogram shown in Table 2. 
for example, (i) the column labeled “delta bin' is representa 
tive of a difference of the number of pixels between adjacent 
bars, (ii) the column labeled “below” shows the number of 
times each pixel count of the adjacent bars will have the 
difference shown in the “delta bin column, and (iii) the 
column labeled “above' shows the number of times each 
pixel count of the adjacent bars will have the difference 
shown in the "delta bin' column. 
0042. As an illustrative, non-limiting example, Table 2 
shows: 
0043 (i) eight (8) instances of adjacent bars with a differ 
ence of 15 pixels for the “above column and nine (9) 
instances of adjacent bars with a difference of 15 pixels for the 
“below column; 
0044 (ii) four (4) instances of adjacent bars with a differ 
ence of 14 pixels for the “above' column and there are two (2) 
instances of adjacent bars with a difference of 14 pixels for the 
“below' column; and 
0045 (iii) eight (8) instances of adjacent bars with a dif 
ference of 16 pixels for the “above column and there eight 
(8) instances of adjacent bars with a difference of 14 pixels for 
the “below column. 
0046 By using the histogram, it is now possible to deter 
mine the number of maximum peaks centered within a range 
of values, e.g., delta bin. In this example, the maximum 
number of peaks for the descender (represented in the 
“below column) and ascender (represented in the “above' 
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column) are centered on delta bins 14-16 and more specifi 
cally centered on delta bin 15. It should be understood by 
those of skill in the art that delta bin “0” represents two 
adjacent bars of the same height; whereas, delta bin “1” can be 
considered as two adjacent bars having the same height, as 
one pixel difference in height may be considered insignificant 
or extraneous information. 

0047 Once the information of Table 2 is calculated/ 
mapped, at step 445, the processes of the present invention 
can fit a line to the top and bottom of the tracker as shown in 
FIG. 6, for example, by using data points of Table 3. It should 
be understood by those of ordinary skill in the art that the data 
of Table 3 is provided as a single, non-limiting example and 
that other data sets are also contemplated by the present 
invention based on different data provided in Table 1. 
0048 More specifically, Table 3 shows a flag placed for 
each adjacent bar designated in Table 2 as falling within a 
difference of 14-16 pixels, e.g., tops and bottoms of tracker 
information. More specifically, for the “top” of the tracker 
line, if the difference between two adjacent bars in indicative 
of an ascender to tracker transition, the second bar (tracker) is 
flagged. If the difference is indicative of a tracker to ascender 
transition, the first bar (tracker) is flagged. This same concept 
is repeated for the “bottom’ of the tracker. 
0049. This data can then be mapped to FIG. 6 as shown by 
the circles 305a at a top and a bottom of designated tracker 
information 305. It should be understood by those of skill in 
the art that the barcode representation of FIG. 6 is only a 
partial representation of the barcode shown in FIG. 3. 

TABLE 3 

Number of Pixels Number of Pixels Bottom Top 
Bar Below a Midpoint Above a Midpoint Flag Flag 

O 26 8 O 1 
1 26 23 O O 
2 25 8 O 1 
3 14 24 O O 
4 9 4 O 
5 25 8 O 1 
6 25 23 O O 
7 25 4 O O 
8 10 25 O 
9 24 24 O O 
10 24 O O 
11 25 O O O 
12 9 O O 
13 24 O O O 
14 24 O O O 
15 9 2 
16 8 26 O O 
17 8 O 
18 23 O O 
19 24 26 O O 
2O 24 26 O O 
21 7 26 O 
22 23 1 O 
23 8 26 O 
24 7 27 O O 
25 9 2 O 
26 7 1 
27 23 27 O O 
28 23 27 O O 
29 7 27 O 
30 8 1 O 
31 7 1 O 
32 9 27 O O 
33 11 27 O O 
34 22 2O O O 
35 22 2 O O 
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TABLE 3-continued 

Number of Pixels Number of Pixels Bottom Top 
Bar Below a Midpoint Above a Midpoint Flag Flag 

36 7 11 1 O 
37 22 11 O 1 
38 11 27 O O 
39 11 2O 1 O 
40 24 14 O O 
41 24 12 O 1 
42 23 26 O O 
43 15 27 O O 
44 24 27 O O 
45 23 26 O O 
46 25 26 O O 
47 24 26 O O 
48 24 15 O O 
49 8 10 1 1 
50 24 25 O O 
51 24 26 O O 
52 23 25 O O 
53 8 25 1 O 
S4 8 11 O 1 
55 9 10 O O 
56 8 10 O O 
57 8 11 1 O 
58 23 10 O O 
59 7 10 1 O 
60 7 11 O O 
61 7 10 O 1 
62 7 26 1 O 
63 21 11 O 1 
64 21 9 O O 

0050. In embodiments, at step 450, the ascender and 
descender heights can be adjusted to remove tracker contri 
bution. This adjustment can also remove any non-zero height 
distortions. So, for example, as shown in FIG. 7, all informa 
tion between the lines of FIG. 6 can be removed. In addition, 
any extraneous information due to non-Zero height distor 
tions, typically occurring due to the rotation process not being 
able to rotate the image Zero degrees can also be removed. 
This will leave only ascender and descender information, 
which can then be decoded by an existing decoderat step 455. 

Exemplary Sorting System 

0051 FIG. 8 shows an illustrative mail sorting and 
sequencing system, which can be used with the processes of 
the present invention. It should be understood by those of skill 
in the art that the present invention can be implemented with 
any number of mail sorting and sequencing systems, and that 
the illustrative representation of the mail sorting and sequenc 
ing system of FIG. 8 should not be considered a limiting 
feature to the claimed invention. 
0052. As shown in FIG. 8, the mail sorting and sequencing 
system is a single pass carrier delivery sequence sorter gen 
erally indicated by the numeral 10. The single pass carrier 
delivery sequence sorter 10 has a base 12 with four legs 14 
(only three shown in FIG. 3) extending therefrom. An auto 
feed station 16 extends lengthwise along the base 12 and has 
a feeder 18 and an address reader 20 at one end and a manual 
feed station 22 with a second address reader 24 at the other 
end. The feeder 18 and address reader 20 create a feed, read 
and insert path to a racetrack Sorting device 26 which has an 
array of bindividers 28, adjacent ones of which create holders 
for individual mail pieces deposited therebetween. A video 
encoder/numerical controller 30 which may be a micropro 
cessor or the like is located adjacent the feeder 18 and opera 
tionally connected to various components of the single pass 
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carrier delivery sequence sorter 10 for coordinating the opera 
tion of the same in a manner explained. In embodiments, the 
address readers 20, 24 and/or video encoder/numerical con 
troller 30 or other computing devices can read barcode infor 
mation and implement the processes of the present invention, 
e.g., provide the functions of the Extract Module 110 and the 
Decode Module 120. On either side of the racetrack sorting 
device 26 are two interim unloading station units generally 
indicated by the numeral 32, each having twenty (20) interim 
unloading stations 36. At the ends of the interim unloading 
station units 32, bundling/wrapping stations 38 are mounted 
on the base 12. See, e.g., U.S. Pat. No. 8,138.438, for a full 
detailed explanation of the single pass carrier delivery 
sequence sorter 10 and related systems, the contents of which 
are incorporated by reference in their entirety herein. 
0053. It is noted that the foregoing examples have been 
provided merely for the purpose of explanation and are in no 
way to be construed as limiting of the present invention. 
While the present invention has been described with refer 
ence to exemplary embodiments, it is understood that the 
words which have been used herein are words of description 
and illustration, rather than words of limitation. Changes may 
be made, within the purview of the appended claims, as 
presently stated and as amended, without departing from the 
Scope and spirit of the present invention in its aspects. 
Although the present invention has been described herein 
with reference to particular means, materials and embodi 
ments, the present invention is not intended to be limited to 
the particulars disclosed herein; rather, the present invention 
extends to all functionally equivalent structures, methods and 
uses, and combinations thereofsuch as are within the Scope of 
the appended claims. 

1. A method implemented in a computing device, compris 
ing: 

separating an extracted image associated with a barcode 
into a top half and bottom half 

locating a top and a bottom of a first defined image asso 
ciated with the barcode by looking for differences in 
heights between the first defined image and other images 
associated with a barcode above and below the first 
defined image: 

removing contributions associated with the first defined 
image; and 

providing the other images associated with a barcode 
above and below the removed contributions to a decoder 
for decoding processes. 

2. The method of claim 1, wherein the first defined image is 
associated with tracker images and the other images are asso 
ciated with ascender images and descender images. 

3. The method of claim 2, wherein the removing of the 
contributions associated with the first defined image com 
prises fitting a line to a top of the tracker images and a line to 
a bottom of the tracker images and removing any pixels 
within the lines. 

4. The method of claim 3, further comprising rotating the 
extracted image such that the separating comprises providing 
a midpoint line passing entirely or close to entirely through 
the tracker images. 

5. The method of claim 4, wherein the top of the tracker 
images and the bottom of the tracker images are located by 
looking for ascender sized and descender sized deltas in 
height. 
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6. The method of claim 5, further comprising separately 
determining a height of the ascender images and a height of 
the descender images. 

7. The method of claim 6, further comprising locally or 
globally moving sampled points of the extracted image left 
and/or right to obtain stable sampling data. 

8. The method of claim 6, wherein the height of the 
ascender images and the height of the descender images are 
determined by adjacent bar to bar height differences. 

9. The method of claim 8, wherein the height of the 
ascender images and the height of the descender images are 
adjusted to remove tracker contribution. 

10. The method of claim 9, further comprising removing 
any non-Zero rotation height distortions of the ascender 
images and the descender images. 

11. A computer program product for detecting and decod 
ing barcode information, comprising a computer usable Stor 
age medium program code embodied in a storage medium, 
wherein the program code is readable/executable by a com 
puting device to: 

locate informational glyphs which are representative of a 
barcode: 

group together the informational glyphs as an object; 
determine that the object has a correct size to be a barcode: 
extract the object by tightly constraining the informational 

glyphs; 
rotate the extracted object which is horizontally and verti 

cally limited to barcode information only; 
separate the extracted image associated with a barcode into 

a top half and bottom half: 
locate atop and a bottom of tracker images associated with 

the barcode by looking for differences in heights 
between the tracker images and adjacent ascender and 
descender images associated with the barcode above and 
below the top and bottom of the tracker images; 

remove contributions associated with the tracker images; 
and 

provide a remaining portion of the extracted image associ 
ated with the barcode to a decoder for decoding pro 
CCSSCS. 

12. The computer program product of claim 11, wherein 
the rotating of the extracted object is rotated to 0 degrees. 

13. The computer program product of claim 11, wherein: 
the locating comprises laying a grid separating the tracker 

images at a midpoint between a top half and a bottom 
half and a plurality of columns dimensioned to Substan 
tially separate the tracker images, the ascender images 
and the descender images. 
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14. The computer program product of claim 13, further 
comprising locally or globally moving sampled points of the 
extracted image left and/or right to obtain stable sampling 
data. 

15. The computer program product of claim 13, further 
comprising separately determining a height of the ascender 
images and the descender images using adjacent bar to bar 
height differences, wherein a difference between a number of 
pixels for adjacent bars for below and above a midpoint of the 
tracker images are calculated Such that a maximum number of 
peaks centered within a range of values for the descender 
images and the ascender images are used to fit a line to the top 
and bottom of the tracker images. 

16. The computer program product of claim 15, wherein 
the tracker images between the line to the top and the bottom 
of the tracker images is removed. 

17. The computer program product of claim 16, further 
comprising flagging bar information of adjacent bars which 
corresponding to the maximum number of peaks centered 
within the range of values for the descender images and the 
ascender images. 

18. The computer program product of claim 15, further 
comprising removing any non-zero height distortions of the 
descender images and the ascender images. 

19. A system comprising: 
a CPU, a computer readable memory and a computer read 

able storage medium; 
program instructions to separate an extracted image of a 

barcode into a top half and bottom half: 
program instructions to locate atop and a bottom of tracker 

images associated with the barcode by looking for dif 
ferences in heights between the tracker images and other 
images above and below the tracker images; 

program instructions to remove contributions associated 
with the tracker images between the other images above 
and below the tracker images; and 

program instructions to provide the other images above and 
below the tracker images to a decoder for decoding 
processes, 

wherein the program instructions are stored on the com 
puter readable storage. 

20. The system of claim 19, further comprising program 
instructions to remove any non-Zero height distortions of the 
other images comprising descender images and ascender 
images. 


