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(57) ABSTRACT 

Methods for identifying a note With a partial OCR of one or 
more characters in the note’s serial code. The methods 
record the characters read and associates each character read 
With its ?eld position in the serial code. The method can use 
this information or combine the character and ?eld infor 
mation With positional information of the note Within a stack 
in order to identify a note With a reasonable degree of 
statistical probability. 
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PARTIAL OCR NOTE CONFIRMATION METHODS 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The present invention relates to methods for iden 
tifying a currency note using a partial read of the note’s 
serial number or code. Individual numbers are identi?ed to 
speci?c ?elds in the serial number in order to provide a 
statistically accurate identi?cation of a note despite an 
inability to read the entire serial number. 

[0003] 2. Description of Related Art 

[0004] Optical character recognition (“OCR”) is a tech 
nology commonly used in the currency processing ?eld for 
lifting the serial number or code from processed notes. OCR 
technology is used, for example, for identifying speci?c 
notes processed by a high speed currency processing 
machine, such as those machines manufactured and mar 
keted by Currency Systems International of Irving, Tex., by 
lifting a note’s serial code using a camera device and then 
recording the serial code to the note processed. 

[0005] By Way of example, a stack of currency can be fed 
into the high speed currency processing machine. As one of 
the functions of the machine, an OCR device reads the serial 
number or code of notes passed through the machine for 
processing. These serial numbers can be recorded and iden 
ti?ed to speci?c notes as they are processed. One of the 
functions of the high speed currency processor may be to 
sort currency by denomination and stack ?t notes for bun 
dling. As the ?t notes are stacked, the data processing 
capabilities of the currency processing machine track the 
location in the stack of each currency note by serial number. 
For example, for a processed stack or bundle of one hundred 
notes in tWenty dollar denominations, data is accumulated 
that Will indicate the speci?c serial number on each note in 
the stack or bundle and position of each note in the stack. 

[0006] This information can be particularly useful in a 
number of potential applications. For example, if this bundle 
is later distributed by an automatic teller machine (“ATM”), 
the ATM can identify the speci?c notes distributed to a 
speci?c account by recording the position of the notes in the 
stack as they are distributed. The ATM might record that the 
eighth note in the stack Was distributed to a speci?c account 
holder on a speci?c day and time. If later that particular 
account holder contacts the bank to indicate that the account 
holder received a counterfeit note, the bank can con?rm such 
claim by requesting that the account holder identify the 
serial number of the note in question. The bank Will be able 
to tell Which note Was distributed to the account holder if it 
knoWs the position of the note in the bundle and the serial 
number recorded for the note at that position provided by the 
high speed currency processing machine. If the serial num 
ber provided by the account holder matches the serial 
number identi?ed to the note distributed, then the bank has 
con?rmed that a counterfeit note Was in fact distributed to 
the account holder. 

[0007] Another example of a potential application of OCR 
technology is to assist in the identity of missing notes. For 
example, a commercial institution might transfer bundles of 
notes to a central bank in groupings of one hundred notes per 
bundle. If the central bank determines that there are only 
ninety-nine notes in a bundle that should have contained one 

Feb. 26, 2004 

hundred, it is extremely useful to be able to identify the 
serial number of the ninety-nine notes that Were received 
and compare that data With the serial numbers recorded by 
the commercial institution to the one hundred notes that it 
shipped. By identifying the serial number of the missing 
note, it may be possible to identify the location of the note 
in the bundle and determine if there had been a problem at 
some stage of note processing. 

[0008] Another example of a potential use of OCR tech 
nology involves notes deposited from a till When the till 
depositor later claims that the depositee did not properly 
credit all the notes deposited. If the till depositor can identify 
the serial numbers of each note deposited, the accounting 
problem might be more easily resolved. 

[0009] While there are many potentially useful applica 
tions incorporating the ability of OCR devices to identify a 
note’s serial number, unfortunately a consistently accurate 
read of the entire ?eld of every note’s serial number in a high 
speed currency processing environment is not feasible given 
present OCR technology. This dif?culty increases With Worn 
or un?t notes. Consequently, it is not uncommon for OCR 
devices to obtain only a partial read of a note’s serial 
number. The fact that extremely Worn or soiled notes Will 
alWays need to be processed along With more ?t notes makes 
it unlikely that any improvement in OCR technology Will 
ever provide the capability of a one hundred percent accu 
racy rate in reading the entire ?eld of every note processed. 
Presently, none of the above examples of useful applications 
of OCR technology can be reliably applied in light of the 
inability to read the entire serial code of every note pro 
cessed. 

[0010] Consequently, a need exists for a method that Will 
accurately identify a note even though the note’s entire serial 
number could not be obtained by OCR technology. This 
method should provide positive note identi?cation or nega 
tive note discrimination even though only a portion of the 
OCR is successful. Such a method should be capable of 
identifying notes through a high level of statistical probabil 
ity having read only tWo or more of the identifying ?elds and 
should be able to provide some level of discrimination When 
even only one ?eld is read. 

SUMMARY OF INVENTION 

[0011] The invention involves methods for identifying a 
currency note When not all ?elds of the serial number or 
code of a note have been read. This is accomplished by 
recording the position of each ?eld read along With the 
character identi?er found in that ?eld. The method can also 
combine this information With the position of the note in a 
speci?c stack of currency to provide an additional data point. 

[0012] By Way of example, United States currency notes, 
such as the one illustrated in FIG. 1, generally have serial 
numbers With ten ?elds. An OCR lift on a soiled or Worn 
note might only identify one or tWo characters of the serial 
number accurately. HoWever, because the ?eld position of 
each character read on the note can also be identi?ed, the 
method can determine Which ?elds have been read and then 
associate the character Within each ?eld to the ?eld position. 
The method then uses this information in order to statisti 
cally identify a serial number of a note to the note processed. 
This information can also be combined With the position of 
the note in the currency stack. By knoWing a small percent 
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age of the characters associated With a speci?c serial num 
ber, the respective ?eld position of each character, and the 
position of the note in a stack, notes can be identi?ed With 
a high statistical probability of accuracy. This method, 
therefore, greatly enhances the usefulness of OCR technol 
ogy Without the necessity of improving on the accuracy of 
OCR devices. 

[0013] The above as Well as additional features and advan 
tages of the present invention Will become apparent in the 
folloWing Written detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The novel features believed characteristic of the 
invention are set forth in the appended claims. The invention 
itself, hoWever, as Well as preferred mode of use, further 
objectives and advantages thereof, Will be best understood 
by reference to the folloWing detailed description of illus 
trative embodiments When read in conjunction With the 
accompanying draWings, Wherein: 

[0015] FIG. 1 is an illustration of a note; and 

[0016] FIGS. 2a and 2b are How charts shoWing the steps 
of one of the methods disclosed. 

DETAILED DESCRIPTION 

[0017] FIG. 1 illustrates a typical tWenty dollar bill or 
note. FIG. 1 shoWs identical serial codes 20 located in the 
upper left and loWer right hand corners of the note. This code 
20 can consist of combinations of number and/or letters. 
Also identi?ed for illustrative purposes are the third 3, 
eighth 8, and tenth 10 ?elds in the serial code 20. 

[0018] Currency processing machines presently use one or 
more OCR devices in order to read one or both of the 
identical serial codes 20. Because of soiling on the note or 
damage to the note, it may not be possible for even the most 
accurate OCR devices to read the entire serial code for a 
speci?c note. For illustration of the method involved, it is 
assumed that the note shoWn in FIG. 101 Was soiled or 
damaged to the point that only the characters in the third 3, 
eighth 8, and tenth 10 ?elds of the serial code 20 can be read. 
In this instance the characters “0,”“5,” and “A,” respec 
tively. The information that these three characters provide in 
and of themselves is of limited value. It Would be dif?cult to 
identify any note knoWing only that the characters “0,”“5,” 
and “A” appeared someWhere in a ten ?eld serial code. 

[0019] An OCR device (in combination With sensors that 
identify the position of the note relative to the OCR device) 
is capable, hoWever, of determining the ?eld position of each 
character read, because the serial code is located in the same 
relative position on a note. Therefore, additional information 
can be provided along With the characters read. Using the 
note eXample illustrated in FIG. 1, data can be recorded 
indicating that the number “0” Was found in the third ?eld 
3 of the serial code, that the number “5” Was found in the 
eighth ?eld 8 of the serial code, and that the letter “A” Was 
found in the tenth ?eld 10 of the serial code. 

[0020] Assuming that the numbers Zero through nine are 
available for each of the ?elds displaying numbers 3, 8, and 
that all tWenty-siX letters of the alphabet are available for the 
?elds displaying letter characters 10, only one in tWo thou 
sand siX hundred notes Would have the number Zero in the 
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third ?eld 3, the number ?ve in the eighth ?eld 8, and the 
letter “B” in the tenth ?eld 10. Consequently, by knoWing 
just three characters and their position in the serial code 20, 
a note can be positively identi?ed to a full serial code string 
With a 99.96% accuracy rate. Conversely, in attempting to 
negatively discriminate betWeen a knoWn serial code and the 
eXample note in FIG. 1, the probability of a note having the 
same three characters read in the same three ?eld positions 
is less than 0.04%. Even When only tWo ?eld positions are 
read, for eXample the eighth ?eld 8 and the tenth ?eld 10, the 
ability to negatively discriminate betWeen a partial read 
serial code is still statistically signi?cant. For eXample, if an 
account holder WithdreW a note from an ATM and later 
called the bank to indicate that such note Was a counterfeit, 
the account holder Would have less than 0.4% chance of 
guessing at the accurate serial code When the bank knoWs 
that the number ?ve and the letter “A” are found in the 
eighth 8 and tenth 10 ?elds, respectively. 

[0021] One embodiment of the invention uses only the 
combination of characters read along With their respective 
?eld positions to assist in identifying or negatively discrimi 
nating notes. A second embodiment of the invention adds to 
this information the position of the note in question in a 
given currency bundle or stack. Again using the eXample 
note of FIG. 1, it is assumed that the information has already 
been provided on the characters found in three ?eld posi 
tions. During currency processing, it can also be recorded 
that the note identi?ed to this partial read serial code has 
been placed, for eXample, as the eight note in a bundle of one 
hundred notes. Likewise, all of the notes in a particular stack 
are associated With either complete or partial serial code 
information obtained during processing and positional infor 
mation in the stack. This process can be assimilated by a 
computer or the data processing functions of the currency 
processing machine. 

[0022] The bene?t of knoWing the position of the note in 
the stack is again illustrated by the eXample involving the 
ATM. The ATM can typically identify and record the posi 
tion of each note WithdraWn and associate that note’s 
position With each speci?c WithdraWal. Further, the ATM 
can record the account information associated With such 
WithdraWal. Consequently, if an account holder contacts the 
bank complaining that a counterfeit had been distributed 
from one of the bank’s ATM, using applicants method the 
bank Would be equipped With all the information required to 
determine if this claim is valid even though only a partial 
serial code read has been obtained on the note in question. 

[0023] The bank ?rst requests the account holder’s 
account number and the date and location of the ATM 
WithdraWal. Using this information, the bank can determine 
the position in the stack loaded in the ATM of the notes 
WithdraWn by the account holder. A simple eXample 
involves an account holder that WithdreW one single note 
Which the bank identi?es as the eXample note of FIG. 1 and 
Where this is the note recorded to the eighth position in a 
stack of one hundred notes loaded into the ATM. To con?rm 
that the note is a counterfeit, the bank then requests that the 
account holder provide the serial number of the note. The 
statistical probability that any given note Will have the same 
three characters identi?ed to their respective three ?elds 3, 
8, 10, as the note that Was identi?ed as being distributed by 
its location in the stack is one in tWo thousand siX hundred, 
or less than a 0.04% chance. 
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[0024] The steps of the above method are further under 
stood by reference to FIGS. 2a and 2b. A bundle of 
unprocessed notes are fed into a processing device, such as 
a high speed currency processing machine. During the 
processing cycle, an OCR device reads 30 the serial code of 
all identi?able characters on each note as it passes the 
device. Next, the position of each character read is associ 
ated 40 With a knoWn ?eld position. This information is 
retained by a computer or separate data processing function 
While the note is further processed. At the end of the 
processing cycle each note is stacked With-other processed 
notes in a bundle. Arecord 50 is made of the position of each 
note in the bundle. All of the information obtained during the 
steps illustrated by FIG. 2a is correlated for each of the 
individual notes processed. 

[0025] Later, the note stack or bundle is fed 60 into an 
ATM. As each individual note is subsequently distributed, 
the ATM records 70 the position of the note from the stack 
as it is distributed. The ATM also associates 80 account 
information regarding the account holder to Whom the note 
from a said position is distributed. By knoWing this account 
information, the bank can use the positional information to 
identify 90 a partially read serial code to each individual 
note distributed. 

[0026] The invention has applications beyond OCR lift 
and high speed currency processing issues. For eXample, 
OCR devices could be installed to record serial numbers on 
notes as they are being distributed from an ATM or other 
consumer currency distribution type machines. Identi?ca 
tion of serial code information, even if it is only a partial 
read of the serial code, could then be associated by the ATM 
machine With each individual WithdraWal. Using the method 
described of recording not just the characters found by the 
partial read but also the characters’ position in the serial 
code, a bank Would be able to identify each note distributed 
to a reasonable degree of statistical probability even Without 
knoWing the position of the note in the bundle loaded into 
the ATM. 

[0027] 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 identifying a note having a serial code, 

said method comprising the steps of: 

(a) identifying at least one character of the note’s serial 
code; 

(b) identifying the ?eld position of said at least one 
character read; and 
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(c) identifying the recorded ?eld position and characters 
to the note. 

2. The method of claim 1 further comprising: 

(d) identifying the note to a position in a stack of notes. 
3. The method of claim 1 Wherein the serial code char 

acters are identi?ed using an optical character recognition 
device. 

4. The method of claim 1 Wherein the position identi?ed 
in step (d) is correlated to account information When the note 
is distributed. 

5. The method of claim 1 Wherein the position identi?ed 
in step (d) is correlated to account information When the note 
is deposited. 

6. A method for correlating a partially read serial code to 
a note, comprising the steps of: 

(a) reading at least one character of a serial code; 

(b) identifying the ?eld position of at least one character 
read; and 

(c) comparing the read character and identi?ed ?eld 
position With the serial code of a note. 

7. The method of claim 6 further comprising: 

(d) identifying the note by its position in a stack of notes. 
8. The method of claim 7 further comprising: 

(e) identifying account data to the note When distributed 
from said stack. 

9. The method of claim 7 further comprising: 

(e) identifying account data to the note When the stack is 
deposited. 

10. A method for identifying notes distributed from an 
automated teller machine comprising the steps of: 

a) reading at least one character of a note’s serial code 

b) identifying the ?eld position in the serial code of the 
character read; 

c) recording the ?eld position identi?ed and character 
read; and 

d) correlating account data With the recorded ?eld char 
acter and ?eld position data. 

11. The method of claim 10 Wherein the reading of step (a) 
and identifying of step (b) occurs before the notes are 
installed in the automated teller machine. 

12. The method of claim 11 Wherein the correlating of 
step (d) further comprises identifying the note by its position 
in a stack of notes. 


