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METHOD AND APPARATUS FOR EVALUATING A 
CONFIDENCE LEVEL OF A DECODED BARCODE 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The present invention relates to mail handling in 
general, and in particular to a method and apparatus for 
evaluating barcode on mails. Still more particularly, the 
present invention relates to a method and apparatus for 
evaluating a con?dence level of a decoded barcode from a 
mail piece. 

[0003] 2. Description of the Related Art 

[0004] In recent years, the United States Postal Service 
(USPS) has adopted a neW form of Zip codes that contains 
more detailed destination information than the original ?ve 
digit Zip codes. The so-called ZIP+4 Zip code contains an 
additional four-digit extension that generally identi?es an 
address Within a side of residential block. Afurther enhance 
ment to the Zip code system is the utiliZation of a 11-digit Zip 
code to specify a point of delivery. 

[0005] In conjunction With the neW Zip code system, the 
USPS also developed the Postal Numeric Encoding Tech 
nique (POSTNET) to provide an optimiZed barcode system 
for encoding Zip code information on mail pieces. As an 
inducement to mailers to prepare their mails in such a Way 
so as to bring about faster mail delivery, the USPS offers 
postage discounts to mailers for mail items such as presorted 
mail. Postage discounts are also given to mailers When mails 
are pre-printed With a 11-digit Zip code in an approved 
barcode format. 

[0006] Even if a mail piece does not have a pre-printed 
barcode, the USPS can provide the mail piece With a 
POSTNET barcode. This is because barcoding enable mail 
sorting machines to sort and route mails in a more rapid 
fashion. Generally speaking, the digits in a POSTNET 
barcode are encoded using a ?xed number of tall bars and a 
?xed number of short bars. In order to guard against errors, 
tWo levels of redundancy are incorporated Within each 
POSTNET barcode. The ?rst level of redundancy is in the 
Way digits are encoded. Each digit is encoded in a Way that 
the location of a tall bar can be deduced from the locations 
of all short bars, and vice versa. The second level of 
redundancy is the inclusion of a correction digit to the entire 
11-digit Zip code. The inclusion of a correction digit ensures 
that the sum of all the digits (i.e., checksum) Within a 
POSTNET barcode is a multiple of 10. Thus, if a digit Within 
a POSTNET barcode cannot be decoded, the checksum can 
be used to determine such. 

[0007] Even With the tWo levels of built-in redundancy as 
mentioned above, errors Will still occur When decoding a 
POSTNET barcode. Thus, it Would be desirable to provide 
a method and apparatus for evaluating a con?dence level of 
a decoded POSTNET barcode. 

SUMMARY OF THE INVENTION 

[0008] In accordance With a preferred embodiment of the 
present invention, a digit score is assigned to a digit Within 
a barcode. When decoding the barcode, if a deduction is 
required to decode the digit, then the digit score for the digit 
is reduced accordingly. After all the digits Within the barcode 
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have been decoded, a total score of a decoded barcode value 
can be determined by adding all the digit scores for all the 
digits Within the barcode. The total score of the decoded 
barcode value is reduced if a checksum is used to ascertain 
the value of any digit Within the barcode. The decoded 
barcode value can be accepted only if the total score exceeds 
a predetermined value. 

[0009] All objects, features, and advantages of the present 
invention Will become apparent in the folloWing detailed 
Written description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention itself, as Well as a preferred mode of 
use, further objects, and advantages thereof, Will best be 
understood by reference to the folloWing detailed descrip 
tion of an illustrative embodiment When read in conjunction 
With the accompanying draWings, Wherein: 

[0011] FIG. 1 is a mail piece barcode evaluation station in 
accordance With a preferred embodiment of the present 
invention; 
[0012] FIG. 2 is a diagram of a POSTNET barcode to 
Which a preferred embodiment of the present invention is 
applicable; and 

[0013] FIG. 3 is a high-level logic ?oW diagram of a 
method for determining a con?dence level of a decoded 
barcode from a mail piece, in accordance With the preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0014] Referring noW to the draWings and in particular to 
FIG. 1, there is depicted a mail piece barcode evaluation 
station in accordance With a preferred embodiment of the 
present invention. As used herein, “mail” or “mail piece” is 
de?ned as an item entrusted With the United States Postal 
Service (USPS) or a private delivery organiZation for trans 
port to a destination designated by a mailer. As shoWn, a 
mail piece barcode evaluation station 10 includes a mail 
handler 20 coupled to a processing unit 11. Preferably, 
processing unit 11 is a ruggediZed industrial-grade personal 
computer having customiZed hardWare and softWare to 
interface With various components of mail piece barcode 
evaluation station 10. Processing unit 11 controls selected 
operations performed by mail handler 20 through a mail 
handler interface 12. Processing unit 11 is also coupled to a 
number of input/output (I/O) devices via an I/O interface 13. 
Such I/O devices may include a display 16, a printer 17 a 
keyboard 18, and a mouse 19. 

[0015] Furthermore, processing unit 11 includes a look-up 
table (LUT) 14 con?gured to determine at least a portion of 
an address corresponding to a proper mail piece barcode, 
such as a Postal Numeric Encoding Technique (POSTNET) 
barcode. LUT 14 is preferably entered With data obtained 
from scanning a mail piece barcode to produce at least a 
portion of a corresponding multi-character address. The 
decoded address may be further processed to verify accuracy 
of the mail piece barcode. LUT 14 may reside in a storage 
medium coupled to processing unit 11. Preferably, the 
storage medium is a readable/Writable memory device that 
may be readily updated as the mail piece barcode standard 
changes. 
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[0016] Mail handler 20 includes a bed 21 that de?nes a 
feed bin 22, a transport system 25, and a stacker 31. Feed bin 
22 holds mail pieces in a mail roW 24 for evaluation. 
Transport system 25 selectively moves mail pieces one at a 
time from feed bin 22. Transport system 25 includes a feeder 
26, a transport path 28 and a transport controller 30. Feeder 
26 selectively feeds mail pieces from mail roW 24 to 
transport path 28. Transport of a mail piece, such as a mail 
piece 29 shoWn in transport path 28, is controlled by 
transport controller 30. In FIG. 1, the direction of travel 
provided by transport system 25 is generally from left to 
right, although in other embodiments, the direction of travel 
path of mail pieces may differ. Transport system 25 also 
includes pinch rollers or belt conveyors (not shoWn) to 
transport mail pieces. 
[0017] An imaging device 32 is con?gured to selectively 
provide a signal corresponding to an image of an item 
vieWed adjacent platten 36. Preferably, imaging device 32 is 
a line scan camera that generates an electric signal corre 
sponding to a scanned image. Alternatively, imaging device 
32 may be an area camera, an array of optical sensors, or 
other imaging device. After passing through imaging device 
32, a mail piece is then transported to print head 38. Print 
head 38 selectively marks the mail piece in transport path 
28. Preferably, print head 38 is of the ink jet variety. 
Alternatively, another type of marking device may be used. 
Mail piece exits transport path 28 into a collection bin 32. 
Collection bin 32 holds a mail roW 33 after processing along 
transport path 28. Stacker 31 assembles and maintains 
evaluated mail roW 33. Instead of collection bin 32, other 
embodiments may transport mail pieces to a tray or other 
device after processing in mail handler 20. 

[0018] Processing unit 11 coordinates and controls various 
operations of mail piece barcode evaluation station 10 via 
mail handler interface 12. Mail handler interface 12 includes 
operative links to feeder 26, transport controller 30, imaging 
device 32, and print head 38. Processing unit 11 includes 
barcode requirements data that provides information perti 
nent to the acceptability of a barcode. 

[0019] With reference noW to FIG. 2, there is depicted a 
diagram of a POSTNET barcode to Which a preferred 
embodiment of the present invention is applicable. As 
shoWn, a POSTNET barcode 40 includes a beginning frame 
bar 41 and an ending frame bar 42. Each digit Within 
POSTNET barcode 40 is encoded using tWo tall bars and 
three short bars. TWo levels of decoding redundancy are 
included Within POSTNET barcode 40. First, for each digit, 
the location of a tall bar can be deduced from the locations 
of the three short bars, and the location of a short bar can be 
deduced from the locations of the tWo tall bars. Second, a 
correction digit 43 is provided, in addition to a 11-digit Zip 
code 44, to ensure that the sum of all the barcode digits (i.e., 
a checksum) is a multiple of 10. As such, if one digit Within 
POSTNET barcode 40 is unreadable during decoding, the 
checksum can be used to determine the value of the digit. 

[0020] If one or both of the above-mentioned tWo levels of 
redundancy must be used in order to decode POSTNET 
barcode 40, less con?dence should be placed in a decoded 
value of POSTNET barcode 40. The folloWing criteria can 
be used as a measure of that con?dence: 

[0021] a. each digit Within a barcode contributes a 
proportional or equal value toWards a total score of 

100; 

Nov. 27, 2003 

[0022] b. the number of ambiguous, absent, or out 
of-bounds bars is counted against each digit; 

[0023] c. a digit With one “bad” bar reduces the 
allotted value of its score, preferably by 50%; 

[0024] d. a digit With more than one “bad” bar does 
not contribute any value to its score; and 

[0025] e. if the checksum is used to determine the 
number of a digit that could not be decoded, the total 
score is reduced, preferably by 10%. 

[0026] The total score is the sum of the scores of all the 
digits Within a barcode. If the total score is higher than a 
predetermined cutoff value, then the decoded barcode value 
should be kept; otherWise, the decoded barcode value should 
be discarded because of its loW con?dence level. In the 
current example, only the total score is used to decide 
Whether a decoded barcode value should be kept or dis 
carded. HoWever, When more than one decoding algorithm 
is being used to perform barcode decoding, the total score 
can be used to decide Whether or not a decoded barcode 
value determined by one decoding algorithm needs to be 
veri?ed or checked by another decoding algorithm. 

[0027] The predetermined cutoff value to be used as the 
cutoff point of the total score varies from one mail piece 
barcode evaluation system to another, and can be determined 
experimentally. This is necessary because the predetermined 
cutoff value heavily depends on a speci?c decoding algo 
rithm as Well as the type of mail piece (i.e., letters, ?ats, etc.) 
and the quality of the printed barcode. 

[0028] Referring noW to FIG. 3, there is illustrated a 
high-level logic ?oW diagram of a method for determining 
a con?dence level of a decoded barcode, in accordance With 
the preferred embodiment of the present invention. Starting 
at block 50, a digit score is calculated, as shoWn in block 51, 
via dividing 100 by the total number of digits Within a 
POSTNET barcode. For example, if there are 12 digits (i.e., 
a 11-digit Zip code plus a correction digit) Within a POST 
NET barcode, then each digit score=100/12. A digit Within 
a POSTNET barcode is read, as depicted in block 52. A 
determination is then made as to Whether or not a deduction 
(i.e., using all tall bars Within the digit to deduce the location 
of a short bar, or vice versa) is required to ascertain the 
location of a bar Within the digit, as shoWn in block 53. If a 
deduction is required, the digit score for the digit is reduced 
by 50%, as depicted in block 54. Then, another determina 
tion is made as to Whether a second deduction is required to 
ascertain the location of another bar Within the same digit, 
as shoWn in block 55. If a second deduction is required, the 
digit score for the digit is set to Zero, as depicted in block 56. 

[0029] The above-mentioned steps are repeated until all 
the digits Within the POSTNET barcode have been evalu 
ated, as shoWn in block 57. Next, a total score is calculated 
by adding all the digit scores of the digits Within POSTNET 
barcode, as depicted in block 58. A determination is then 
made as to Whether or not a checksum Was required to 
ascertain the value of any digit Within the POSTNET bar 
code, as shoWn in block 59. If the checksum is required, the 
total score is reduced by 10%, as depicted in block 60. 
OtherWise, a determination is made as to Whether or not the 
total score exceed a predetermined cutoff value, as shoWn in 
block 61. If the total score does not exceed a predetermined 
cutoff value, the decoded barcode value is discarded because 
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of its unreliability, as depicted in block 62. In addition to 
discarding the decoding result, the mail piece having the 
POSTNET barcode can be sent to a different mail piece 
barcode evaluation system to further decode the POSTNET 
barcode. For example, an alternate decoding algorithm can 
be used to verify the decoded barcode value. OtherWise, if 
the total score eXceeds the predetermined cutoff value, the 
decoded barcode value can be accepted and the process is 
completed, as shoWn in block 63. 

[0030] As has been described, the present invention pro 
vides a method and apparatus for determining a con?dence 
level of a decoded barcode. Although POSTNET barcode is 
used to illustrate the present invention, it is understood by 
those skilled in the art that the present invention is also 
applicable to other types of Zip code encoding techniques, 
such as Postal Alpha Numeric Encoding Technique 
(PLANET). 
[0031] While the invention has been particularly shoWn 
and described With reference to a preferred embodiment, it 
Will be understood by those skilled in the art that various 
changes in form and detail may be made therein Without 
departing from the spirit and scope of the invention. 

What is claimed is: 
1. A method for determining a con?dence level of a 

decoded barcode, said method comprising: 

assigning a digit score to a digit Within a barcode; 

reducing said digit score if a deduction is required to 
decode said digit; 

determining a total score of a decoded barcode value by 
adding digit scores for all digits Within said barcode; 

reducing said total score if a checksum is used to ascertain 
the value of any digit Within said decoded barcode 
value; and 

accepting said decoded barcode value if said total score 
eXceeds a predetermined value. 

2. The method of claim 1, Wherein said reducing said digit 
score further includes reducing said digit score by 50% if a 
deduction is required to decode said digit. 

3. The method of claim 2, Wherein said method further 
includes setting said digit score to Zero if a second deduction 
is required for decoding said digit. 

4. The method of claim 1, Wherein said reducing said total 
score further includes reducing said total score by 10% if a 
checksum is used to ascertain the value of any digit Within 
said decoded barcode value. 

5. The method of claim 1, Wherein said assigning a digit 
score further includes assigning an identical digit score to 
each digit Within said barcode. 

6. A computer program product residing on a computer 
usable medium for determining a con?dence level of a 
decoded barcode value, said computer program product 
comprising: 

program code means for assigning a digit score to a digit 
Within a barcode; 

program code means for reducing said digit score if a 
deduction is required to decode said digit; 
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program code means for determining a total score of a 
decoded barcode value by adding digit scores for all 
digits Within said barcode; 

program code means for reducing said total score if a 
checksum is used to ascertain the value of any digit 
Within said decoded barcode value; and 

program code means for accepting said decode barcode 
value if said total score eXceeds a predetermined value. 

7. The computer program product of claim 6, Wherein said 
program code means for reducing said digit score further 
includes program code means for reducing said digit score 
by 50% if a deduction is required to decode said digit. 

8. The computer program product of claim 7, Wherein said 
computer program product further includes program code 
means for setting said digit score to Zero if a second 
deduction is required for decoding said digit. 

9. The computer program product of claim 6, Wherein said 
program code means for reducing said total score further 
includes program code means for reducing said total score 
by 10% if a checksum is used to ascertain the value of any 
digit Within said decoded barcode value. 

10. The computer program product of claim 6, Wherein 
said program code means for assigning a digit score further 
includes program code means for assigning an identical digit 
score to each digit Within said barcode. 

11. A mail piece barcode evaluation system capable of 
determining a con?dence level of a decoded barcode, said 
mail system comprising: 

means for assigning a digit score to a digit Within a 

barcode; 

means for reducing said digit score if a deduction is 
required to decode said digit; 

means for determining a total score of a decoded barcode 
by adding digit scores for all digits Within said barcode; 

means for reducing said total score if a checksum is used 
to ascertain the value of any digit Within said decoded 
barcode value; and 

means for accepting said decoded barcode value if said 
total score eXceeds a predetermined value. 

12. The system of claim 11, Wherein said means for 
reducing said digit score further includes means for reducing 
said digit score by 50% if a deduction is required to decode 
said digit. 

13. The system of claim 12, Wherein said system further 
includes means for setting said digit score to Zero if a second 
deduction is required for decoding said digit. 

14. The system of claim 11, Wherein said means for 
reducing said total score further includes means for reducing 
said total score by 10% if a checksum is used to ascertain the 
value of any digit Within said decoded barcode value. 

15. The system of claim 11, Wherein said means for 
assigning a digit score further includes means for assigning 
an identical digit score to each digit Within said barcode. 

* * * * * 


