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(57) A paper sheet management apparatus includes:
a serial number recognizing unit 38A that performs a
character recognition of a serial number of predeter-
mined digits for recognizing a banknote from the ban-
knote, obtains a character recognition result including a
recognizable character and/or an unrecognizable char-
acter, and obtains a serial number recognition result in-
cluding a recognizable determined character and/or an
unrecognizable error character based on the obtained
character recognition result; a serial number registration
condition processing unit 38B that judges whether the
serial number recognition result meets a predetermined

registration condition based on the determined character
or the error character in the obtained serial number rec-
ognition result; and a DB control unit 38E that registers
banknote detailed information including the serial
number recognition result in a database 33, when the
serial number recognition result meets the predeter-
mined registration condition, and forbids registration of
the serial number recognition result in the database 33,
when the serial number recognition result does not meet
the predetermined registration condition. Thus, needless
registration of serial numbers can be avoided, and an
operational burden on a user who inputs a serial number
can be significantly reduced.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a paper sheet
management apparatus, a paper sheet management
method, and a paper sheet management program, which
perform a character recognition of identification informa-
tion, such as a serial number of predetermined digits
(characters) for recognizing a paper sheet such as a ban-
knote, from the paper sheet, and register the recognized
identification information in a database.

BACKGROUND ART

[0002] Generally, on a paper sheet such as a ban-
knote, a check, a draft, a coupon, etc., identification in-
formation that uniquely specifies the paper sheet for rec-
ognizing the paper sheet is described.
[0003] In recent years, in a financial institute, for ex-
ample, there has been known a paper sheet manage-
ment apparatus such as a banknote management appa-
ratus that recognizes a serial number (characters) from
a banknote, and registers the recognized serial number
in a database, so as to manage banknotes handled by
the financial institution (see, Patent Document 1, for ex-
ample).
[0004] In addition, in foreign countries, since there are
a lot of complaints that a counterfeit note has been dis-
pensed from an automatic teller machine (hereinafter re-
ferred to simply as "ATM") of a financial institution, the
financial institution is required to manage banknotes
based on serial numbers so as to know whether the coun-
terfeit note is a banknote that has been actually handled
by the financial institution.
[0005] The financial institution can respond to a com-
plaint that a counterfeit note has been dispensed there-
from in the following manner. A serial number of the ban-
knote (counterfeit note) is inputted as information to be
searched, and the serial number to be searched is
searched from a database, so as to recognize whether
or not the banknote having the serial number is a ban-
knote that has been handled by the financial institute in
the past.
[0006] However, in the above conventional paper
sheet management apparatus, when a serial number of
predetermined digits is recognized from a banknote, it
often occurs that the serial number on the banknote sur-
face cannot be recognized, depending on a condition of
the banknote such as stains on the banknote surface.
[0007] In addition, when the paper sheet management
apparatus recognizes serial numbers of respective ban-
knotes and simply registers, in a database, a serial
number including a character which cannot be recog-
nized as a character (unrecognizable character), as well
as recognized serial numbers, a memory capacity of the
database is uselessly used.
[0008] Thus, in the paper sheet management appara-

tus, a serial number including an unrecognizable char-
acter is inputted by a user, so as to register the inputted
serial number in the database. As a result, useless reg-
istration of serial numbers in the database can be avoid-
ed.
[0009]

Patent Document 1: JP2004-213559A

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

[0010]  In the above conventional paper sheet man-
agement apparatus, a serial number including an unrec-
ognizable character is inputted by a user. However, when
there are a large number of banknotes whose serial num-
bers include unrecognizable characters, a user who in-
puts the serial numbers carries a heavy burden.
[0011] The present invention has been made in view
of the above circumstances. The object of the present
invention is to provide a paper sheet management ap-
paratus, a paper sheet management method and a paper
sheet management program that can avoid useless reg-
istration of a serial number (identification information)
and can significantly reduce an operational burden on a
user who inputs a serial number (identification informa-
tion).

Means for Solving the Problem

[0012] In order to achieve the aforementioned object,
a paper sheet management apparatus recited in claim 1
is a paper sheet management apparatus including: an
identification information recognizing unit that performs
a character recognition of identification information of
predetermined digits for recognizing a paper sheet from
the paper sheet, obtains a character recognition result
including a recognizable character and/or an unrecog-
nizable character, and obtains an identification informa-
tion recognition result including a recognizable deter-
mined character and/or an unrecognizable undetermined
character based on the obtained character recognition
result; a registration condition judgment unit that judges
whether the identification information recognition result
meets a predetermined registration condition or not,
based on the determined character or the undetermined
character in the identification information recognition re-
sult which has been obtained by the identification infor-
mation recognizing unit; and a registration control unit
that registers the identification information recognition re-
sult in a storage unit when the registration condition judg-
ment unit judges that the identification information rec-
ognition result meets the predetermined registration con-
dition, and forbids registration of the identification infor-
mation recognition result in the storage unit when the
registration condition judgment unit judges that the iden-
tification information recognition result does not meet the

1 2 



EP 2 346 006 A1

3

5

10

15

20

25

30

35

40

45

50

55

predetermined registration condition.
[0013] In addition, the paper sheet management ap-
paratus recited in claim 2 according to claim 1 includes
a specific digit designating unit that designates a given
specific digit among the predetermined digits of the iden-
tification information recognition result, wherein the reg-
istration condition judgment unit judges that: the identifi-
cation information recognition result meets the predeter-
mined registration condition when a character of the spe-
cific digit in the identification information recognition re-
sult, which has been designated by the specific digit des-
ignating unit, is the determined character; and judges
that the identification information recognition result does
not meet the predetermined registration condition when
a character of the specific digit in the identification infor-
mation recognition result, which has been designated by
the specific digit designating unit, is the undetermined
character.
[0014] In addition, the paper sheet management ap-
paratus recited in claim 3 according to claim 1 includes
a unit for designating an allowable number of undeter-
mined characters that designates the allowable number
of the undetermined characters among the predeter-
mined digits of the identification information recognition
result, wherein the registration condition judgment unit
judges that: the identification information recognition re-
sult meets the predetermined registration condition when
a total number of the undetermined characters in the
identification information recognition result is equal to or
less than the allowable number of undetermined charac-
ters which has been designated by the unit for designat-
ing the allowable number of undetermined characters;
and judges that the identification information recognition
result does not meet the predetermined registration con-
dition when the total number of the undetermined char-
acters in the identification information recognition result
exceeds the allowable number of undetermined charac-
ters which has been designated by the unit for designat-
ing the allowable number of undetermined characters.
[0015] In addition, the paper sheet management ap-
paratus recited in claim 4 according to claim 1 includes
a specific digit designating unit that designates a given
specific digit among the predetermined digits of the iden-
tification information recognition result; and a unit for des-
ignating an allowable number of undetermined charac-
ters that designates the allowable number of the unde-
termined characters among the predetermined digits of
the identification information recognition result; wherein
the registration condition judgment unit judges that: the
identification information recognition result meets the
predetermined registration condition when a character
of the specific digit in the identification information rec-
ognition result, which has been designated by the specific
digit designating unit, is the determined character, and
when a total number of the undetermined characters in
the identification information recognition result is equal
to or less than the allowable number of undetermined
characters which has been designated by the unit for

designating the allowable number of undetermined char-
acters; and judges that the identification information rec-
ognition result does not meet the predetermined regis-
tration condition when a character of the specific digit in
the identification information recognition result, which
has been designated by the specific digit designating
unit, is the undetermined character, or when the total
number of the undetermined characters in the identifica-
tion information recognition result exceeds the allowable
number of undetermined characters which has been des-
ignated by the unit for designating the allowable number
of undetermined characters.
[0016] In addition, the paper sheet management ap-
paratus recited in claim 5 according to any one of claims
1 to 4 includes an inputting operation demanding unit that
demands an inputting operation for the identification in-
formation recognition result, when the registration control
unit judges that the identification information recognition
result does not meet the predetermined registration con-
dition, wherein, when an inputting operation for the iden-
tification information recognition result in response to the
inputting operation demanding unit is detected, the reg-
istration control unit registers the inputted identification
information in the storage unit.
[0017] In addition, the paper management apparatus
recited in claim 6 according to any one of claims 1 to 4
includes an information-to-be-searched inputting unit
that inputs identification information to be searched; and
a search control unit that searches an identification in-
formation recognition result approximate to the identifi-
cation information to be searched which has been input-
ted by the information-to-be-searched inputting unit, from
the identification information recognition result including
the determined character and/or the undetermined char-
acter registered in the storage unit.
[0018] In addition, in the paper sheet management ap-
paratus recited in claim 7 according to any one of claims
1 to 4, the identification information recognizing unit in-
cludes: a character recognizing unit that performs a char-
acter recognition on a plurality of pieces of identification
information of the same contents from the paper sheet,
and obtains character recognition results about the re-
spective identification information including a recogniz-
able character and/or an unrecognizable character; a
comparing unit that compares the character recognition
results of the respective identification information for
each digit, which have been obtained by the character
recognizing unit; a character determining unit that deter-
mines: when all the characters of the corresponding digit
in the character recognition results which have been
compared with each other by the comparing unit are the
same recognizable character, the character as the de-
termined character of the corresponding digit; the char-
acter determining unit determining, when characters of
the corresponding digit in the character recognition re-
sults are different characters including at least one rec-
ognizable character, a given character among these dif-
ferent characters as the determined character of the cor-
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responding digit; and the character determining unit de-
termining, when all the characters of the corresponding
digit in the character recognition results are unrecogniz-
able characters, the character as the undetermined char-
acter of the corresponding digit; and an identification in-
formation recognition result obtaining unit that obtains
the identification information recognition result including
the determined character and/or the undetermined char-
acter, after the characters of all the digits in the character
recognition results have been determined by the charac-
ter determining unit.
[0019] In addition, in the paper sheet management ap-
paratus recited in claim 8 according to claim 7, when the
characters of the corresponding digit in the character rec-
ognition results are different characters including at least
one recognizable character, and a given character of
these different characters is determined as the deter-
mined character of the corresponding digit, the character
determining unit determines, as the determined charac-
ter of the corresponding digit, a character of the corre-
sponding digit in the character recognition result having
the smallest total number of the unrecognizable charac-
ters among the plurality of character recognition results.
[0020] In addition, the paper sheet management ap-
paratus recited in claim 9 according to claim 7 includes
a priority order storage unit that stores a priority order of
the plurality of identification information of the same con-
tents on the paper sheet, wherein when the characters
of the corresponding digit in the character recognition
results are different characters including at least one rec-
ognizable character, and a given character of these dif-
ferent characters is determined as the determined char-
acter of the corresponding digit, the character determin-
ing unit determines, as the determined character of the
corresponding digit, a character of the corresponding dig-
it of the character recognition result whose priority order
is higher which is stored in the priority storage unit, among
the plurality of character recognition results.
[0021] In addition, the paper sheet management ap-
paratus recited in claim 10 according to claim 7 includes
a coincide rate calculating unit that calculates a coinci-
dence rate in which the recognizable characters of the
corresponding digit in the plurality of character recogni-
tion results, which have been compared with each other
by the comparing unit, coincide with each other; and an
allowable coincidence rate designating unit that desig-
nates an allowable coincidence rate; wherein the regis-
tration condition judgment unit judges that the identifica-
tion information recognition result does not meet the pre-
determined registration condition, when the coincidence
rate which has been calculated by the coincidence rate
calculating unit does not exceeds the allowable coinci-
dence rate which has been designated by the allowable
coincidence rate designating unit.
[0022] In addition, the paper sheet management ap-
paratus recited in claim 11 according to claim 7 includes
an information-to-be-searched inputting unit that inputs
identification information to be searched; and a search

control unit that searches an identification information
recognition result approximate to the identification infor-
mation to be searched which has been inputted by the
information-to-be-searched inputting unit, from an iden-
tification information recognition result including the de-
termined character and/or the undetermined character
registered in the storage unit.
[0023] In addition, in the paper sheet management ap-
paratus recited in claim 12 according to any one of claims
1 to 4, the identification information recognizing unit in-
cludes: a character recognizing unit that performs a char-
acter recognition on a plurality of pieces of identification
information of the same contents from the paper sheet,
and obtains character recognition results about the re-
spective identification information including a recogniz-
able character and/or an unrecognizable character; a
comparing unit that compares the character recognition
results of the respective identification information for
each digit, which have been obtained by the character
recognizing unit; a character determining unit that deter-
mines the determined character and/or the undetermined
character by the characters of all the digits in the char-
acter recognition result having the smallest total number
of the unrecognizable characters among the plurality of
character recognition results which have been compared
with each other by the comparing unit; and an identifica-
tion information recognition result obtaining unit that ob-
tains the identification information recognition result in-
cluding the determined character and/or the undeter-
mined character, after the characters of all the digits in
the character recognition results have been determined
by the character determining unit.
[0024] In addition, in order to achieve the aforemen-
tioned object, a paper sheet management method recited
in claim 13 is a paper sheet management method includ-
ing: performing a character recognition of identification
information of predetermined digits for recognizing a pa-
per sheet from the paper sheet, obtaining a character
recognition result including a recognizable character
and/or an unrecognizable character, and obtaining an
identification information recognition result including a
recognizable determined character and/or an unrecog-
nizable undetermined character based on the obtained
character recognition result; judging whether the identi-
fication information recognition result meets a predeter-
mined registration condition or not, based on the deter-
mined character or the undetermined character in the
obtained identification information recognition result; and
registering the identification information recognition re-
sult in a storage unit when the identification information
recognition result is judged to meet the predetermined
registration condition, and forbidding registration of the
identification information recognition result in the storage
unit when the identification information recognition result
is judged not to meet the predetermined registration con-
dition.
[0025] In addition, in order to achieve the aforemen-
tioned object, a paper sheet management program re-
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cited in claim 14 is a paper sheet management program
that causes a processing program to be executed by a
computer device, the processing program including: per-
forming a character recognition of identification informa-
tion of predetermined digits for recognizing a paper sheet
from the paper sheet, obtaining a character recognition
result including a recognizable character and/or an un-
recognizable character, and obtaining an identification
information recognition result including a recognizable
determined character and/or an unrecognizable undeter-
mined character based on the obtained character recog-
nition result; judging whether the identification informa-
tion recognition result meets a predetermined registra-
tion condition or not, based on the determined character
or the undetermined character in the obtained identifica-
tion information recognition result; and registering the
identification information recognition result in a storage
unit when the identification information recognition result
is judged to meet the predetermined registration condi-
tion, and forbidding registration of the identification infor-
mation recognition result in the storage unit when the
identification information recognition result is judged not
to meet the predetermined registration condition.

Effect of the Invention

[0026] According to the paper sheet management ap-
paratus recited in claim 1, based on the determined char-
acter or the undetermined character in the identification
information recognition result, when the identification in-
formation recognition result meets the predetermined
registration condition, the identification information rec-
ognition result is registered in the storage unit, and when
the identification information recognition result does not
meet the predetermined registration condition, registra-
tion of the identification information recognition result in
the storage unit is forbidden. That is to say, when the
identification information recognition result meets the
predetermined registration condition, for example, when
the identification information recognition result can be
specified regardless of the presence of an undetermined
character in the identification information recognition re-
sult, the identification information recognition result is
registered in the storage unit. On the other hand, when
the identification information recognition result does not
meet the predetermined registration condition, for exam-
ple, when the identification information recognition result
cannot be specified, registration of the identification in-
formation recognition result in the storage unit is forbid-
den. As a result, in this paper sheet management appa-
ratus, needless registration of the identification informa-
tion recognition result that cannot be specified in the stor-
age unit as it is can be avoided. In addition, even when
an identification information recognition result includes
an undetermined character, the identification information
recognition result can be registered in the storage unit
without any inputting operation, as long as the identifica-
tion information recognition result can be specified. Thus,

an operational burden on a user who inputs identification
information can be remarkably reduced.
[0027] In addition, according to the paper sheet man-
agement apparatus recited in claim 2, the following effect
can be obtained in addition to the effect of claim 1. When
a character of the specific digit in the identification infor-
mation recognition result, which has been designated by
the specific digit designating unit, is the determined char-
acter, it is judged that the identification information rec-
ognition result meets the predetermined registration con-
dition. On the other hand, when a character of the specific
digit in the identification information recognition result is
the undetermined character, it is judged that the identifi-
cation information recognition result does not meet the
predetermined registration condition. That is to say, when
a character of the specific digit in the identification infor-
mation recognition result is a determined character, the
identification information recognition result is judged to
be capable of being specified, and the identification in-
formation recognition result is registered in the storage
unit. On the other hand, when a character of the specific
digit is an undetermined character, the identification in-
formation recognition result is judged to be incapable of
being specified, and registration of the identification in-
formation recognition result in the storage unit is forbid-
den. As a result, in this paper sheet management appa-
ratus, even when the identification information recogni-
tion result includes an undetermined character, the iden-
tification information recognition result can be registered
in the storage unit without any inputting operation, as
long as the identification information recognition result
meets the condition of the specific digit. Thus, an oper-
ational burden on a user who inputs identification infor-
mation can be remarkably reduced.
[0028] In addition, according to the paper sheet man-
agement apparatus, a user can use the specific digit des-
ignating unit so as to freely designate, as a specific digit,
a character required for recognizing identification infor-
mation recognition result, such as a character represent-
ing a Mint or a digit describing a character used for check-
ing digit. Thus, it is possible to cope with various paper
sheets of different digits describing characters required
for recognition sufficiently. Further, a registration condi-
tion range subject to a specific digit can be freely set.
[0029] In addition, according to the paper sheet man-
agement apparatus recited in claim 3, the following effect
can be obtained in addition to the effect of claim 1. When
the total number of the undetermined characters in the
identification information recognition result is equal to or
less than the allowable number of characters which has
been designated by the unit for designating the allowable
number of undetermined characters, the identification in-
formation recognition result is judged to meet the prede-
termined registration condition. On the other hand, when
the total number of the undetermined characters in the
identification information recognition result exceeds the
allowable number of characters, the identification infor-
mation recognition result is judged not to meet the pre-
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determined registration condition. That is to say, when
the total number of the undetermined characters in the
identification information recognition result is equal to or
less than the allowable number of characters, the iden-
tification information recognition result is judged to be
capable of being specified, and the identification infor-
mation recognition result is registered in the storage unit.
On the other hand, when the total number of the unde-
termined characters in the identification information rec-
ognition result exceeds the allowable number of charac-
ters, the identification information recognition result is
judged to be incapable of being specified, and registra-
tion of the identification information recognition result in
the storage unit is forbidden. As a result, in this paper
sheet management apparatus, even when the identifica-
tion information recognition result includes an undeter-
mined character, the identification information recogni-
tion result can be registered in the storage unit without
any inputting operation, as long as the identification in-
formation recognition result meets the condition of the
allowable number of characters. Thus, an operational
burden on a user who inputs identification information
can be remarkably reduced.
[0030] In addition, according to the paper sheet man-
agement apparatus, a user can use the unit for designat-
ing the allowable number of undetermined characters so
as to freely designate the allowable number of undeter-
mined characters for recognizing the identification infor-
mation recognition result. Thus, it is possible to cope with
various paper sheets of different number of digits suffi-
ciently. Further, a registration condition range subject to
the allowable number of undetermined characters can
be freely set.
[0031] In addition, according to the paper sheet man-
agement apparatus recited in claim 4, the following effect
can be obtained in addition to the effect of claim 1. When
a character of the specific digit in the identification infor-
mation recognition result, which has been designated by
the specific digit designating unit, is the determined char-
acter, and when the total number of the undetermined
characters in the identification information recognition re-
sult is equal to or less than the allowable number of un-
determined characters which has been designated by
the unit for designating the allowable number of undeter-
mined characters, the identification information recogni-
tion result is judged to meet the predetermined registra-
tion condition. On the other hand, when a character of
the specific digit in the identification information recogni-
tion result, which has been designated by the specific
digit designating unit, is the undetermined character, or
when the total number of the undetermined characters
in the identification information recognition result ex-
ceeds the allowable number of undetermined characters
which has been designated by the unit for designating
the allowable number of undetermined characters, the
identification information recognition result is judged not
to meet the predetermined registration condition. As a
result, in this paper sheet management apparatus, even

when the identification information recognition result in-
cludes an undetermined character, the identification in-
formation recognition result can be registered in the stor-
age unit without any inputting operation, as long as the
identification information recognition result meets the
conditions of the specific digit and the allowable number
of characters. Thus, an operational burden on a user who
inputs identification information can be remarkably re-
duced.
[0032] In addition, according to the paper sheet man-
agement apparatus, a user can use the specific digit des-
ignating unit and the unit for designating the allowable
number of undetermined characters so as to freely des-
ignate the specific digit and the allowable number of char-
acters in the identification information recognition result.
Thus, it is possible to cope with various paper sheets
sufficiently. Further, a registration condition range sub-
ject to the specific digit and the allowable number of char-
acters can be freely set.
[0033] In addition, according to the paper sheet man-
agement apparatus recited in claim 5, the following effect
can be obtained in addition to the effect of any one of
claims 1 to 4. When the identification information recog-
nition result does not meet the predetermined registration
condition, an inputting operation for the identification in-
formation recognition result is demanded. When an in-
putting operation for inputting the identification informa-
tion recognition result is detected, the identification infor-
mation recognition result inputted by the inputting oper-
ation is registered in the storage unit. As a result, only
when the identification information recognition result
does not meet the predetermined registration condition,
an inputting operation of the identification information
recognition result is demanded. Thus, an operational bur-
den on a user who inputs identification information can
be remarkably reduced.
[0034] In addition, according to the paper sheet man-
agement apparatus recited in claim 6, the following effect
can be obtained in addition to the effect of any one of
claims 1 to 4. An identification information recognition
result approximate to the identification information to be
searched, which has been inputted by the information-
to-be-searched inputting unit, is searched from the iden-
tification information recognition result including the de-
termined character and/or the undetermined character
registered in the storage unit. Thus, for example, an iden-
tification information recognition result approximate to
the identification information to be searched can be easily
searched from an identification information recognition
result including an undetermined character.
[0035] In addition, according to the paper sheet man-
agement apparatus recited in claim 7, the following effect
can be obtained in addition to the effect of any one of
claims 1 to 4. When the paper sheet has a plurality of
pieces of identification information of the same contents,
character recognition results of these identification infor-
mation are compared with each other. When all the char-
acters of the corresponding digit in the character recog-
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nition results are the same recognizable characters, the
character is determined as a determined character of the
corresponding digit. When the characters of the corre-
sponding digit in the character recognition results are dif-
ferent characters including at least one recognizable
character, a given character among these different char-
acters is determined as a determined character of the
corresponding digit. When all the characters of the cor-
responding digit in the character recognition results are
unrecognizable characters, the character of the corre-
sponding digit is determined as an undetermined char-
acter. After the characters of all the digits in the character
recognition results have been determined, an identifica-
tion information recognition result including a determined
character and/or an undetermined character is obtained.
Thus, based on the comparison result among the plurality
of character recognition results, the characters of all the
digits in the identification information recognition result
can be determined.
[0036] In addition, according to the paper sheet man-
agement apparatus recited in claim 8, the following effect
can be obtained in addition to the effect of claim 7. When
the characters of the corresponding digit in the character
recognition results are different characters including at
least one recognizable character, and a given character
among these different characters is determined as a de-
termined character of the corresponding digit, the char-
acter of the corresponding digit of the character recog-
nition result having the smallest number of unrecogniz-
able characters among the plurality of character recog-
nition results, is determined as a determined character
of the corresponding digit. Thus, the characters of the
respective digits in the identification information recog-
nition result can be easily determined.
[0037] In addition, according to the paper sheet man-
agement apparatus recited in claim 9, the following effect
can be obtained in addition to the effect of claim 7. When
the characters of the corresponding digit in the character
recognition results are different characters including at
least one recognizable character, and a given character
among these different characters is determined as a de-
termined character of the corresponding digit, the char-
acter of the corresponding digit of the character recog-
nition result of a higher priority order stored in the priority
order storage unit among the plurality of character rec-
ognition results, is determined as a determined character
of the corresponding digit. Thus, the characters of the
respective digits in the identification information recog-
nition result can be easily determined.
[0038] In addition, according to the paper sheet man-
agement apparatus recited in claim 10, the following ef-
fect can be obtained in addition to the effect of claim 7.
When the coincidence rate calculated by the coincidence
rate calculating unit does not exceed the coincidence rate
which has been designated by the allowable coincidence
rate designating unit, the identification information rec-
ognition result is judged not to meet the predetermined
registration condition. As a result, in this paper sheet

management apparatus, when the coincidence rate does
not exceed the allowable coincidence rate, it is judged
that the coincidence rate between the determined char-
acters of the corresponding digit in the character recog-
nition results is low, and that a recognition reliability of
the identification information recognition result is low.
Thus, registration of the identification information recog-
nition result in the storage unit is forbidden. Thus, prob-
lem caused by error recognition of the identification in-
formation recognition result can be avoided.
[0039] In addition, according to the paper sheet man-
agement apparatus recited in claim 11, the following ef-
fect can be obtained in addition to the effect of claim 7.
An identification information recognition result approxi-
mate to the identification information to be searched,
which has been inputted by the information-to-be-
searched inputting unit, is searched from an identification
information recognition result including the determined
character and/or the undetermined character registered
in the storage unit. Thus, for example, an identification
information recognition result approximate to the identi-
fication information to be searched can be easily
searched from an identification information recognition
result including an undetermined character.
[0040] In addition, according to the paper sheet man-
agement apparatus recited in claim 12, the following op-
eration can be obtained in addition to the effect of any
one of claims 1 to 4. When the paper sheet has a plurality
of pieces of identification information of the same con-
tents, the determined character and/or the undetermined
character are determined by the characters of all the dig-
its in the character recognition result having the smallest
total number of the unrecognizable characters among
the plurality of character recognition results. After the
characters of all the digits in the character recognition
results have been determined, the identification informa-
tion recognition result including the determined character
and/or the undetermined character is obtained. Thus,
process burden for determining characters of the respec-
tive digits in the identification information recognition re-
sult can be significantly reduced.
[0041] In addition, according to the paper sheet man-
agement method recited in claim 13, based on the de-
termined character or the undetermined character in the
identification information recognition result, when the
identification information recognition result meets the
predetermined registration condition, the identification in-
formation recognition result is registered in the storage
unit, and when the identification information recognition
result does not meet the predetermined registration con-
dition, registration of the identification information recog-
nition result in the storage unit is forbidden. That is to
say, when the identification information recognition result
meets the predetermined registration condition, for ex-
ample, the identification information recognition result
can be specified regardless of the presence of an unde-
termined character in the identification information rec-
ognition result, the identification information recognition
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result is registered in the storage unit. On the other hand,
when the identification information recognition result
does not meet the predetermined registration condition,
for example, when the identification information recogni-
tion result cannot be specified, registration of the identi-
fication information recognition result in the storage unit
is forbidden. As a result, in this paper sheet management
method, needless registration of the identification infor-
mation recognition result that cannot be specified in the
storage unit as it is can be avoided. In addition, even
when an identification information recognition result in-
cludes an undetermined character, the identification in-
formation recognition result can be registered in the stor-
age unit without any inputting operation, as long as the
identification information recognition result can be spec-
ified. Thus, an operational burden on a user who inputs
identification information can be remarkably reduced.
[0042] In addition, according to the paper sheet man-
agement program recited in claim 14, based on the de-
termined character or the undetermined character in the
identification information recognition result, when the
identification information recognition result meets the
predetermined registration condition, the identification in-
formation recognition result is registered in the storage
unit, and when the identification information recognition
result does not meet the predetermined registration con-
dition, registration of the identification information recog-
nition result in the storage unit is forbidden. That is to
say, when the identification information recognition result
meets the predetermined registration condition, for ex-
ample, the identification information recognition result
can be specified regardless of the presence of an unde-
termined character in the identification information rec-
ognition result, the identification information recognition
result is registered in the storage unit. On the other hand,
when the identification information recognition result
does not meet the predetermined registration condition,
for example, when the identification information recogni-
tion result cannot be specified, registration of the identi-
fication information recognition result in the storage unit
is forbidden. As a result, in this paper sheet management
program, needless registration of the identification infor-
mation recognition result that cannot be specified in the
storage unit as it is can be avoided. In addition, even
when an identification information recognition result in-
cludes an undetermined character, the identification in-
formation recognition result can be registered in the stor-
age unit without any inputting operation, as long as the
identification information recognition result can be spec-
ified. Thus, an operational burden on a user who inputs
identification information can be remarkably reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

Fig. 1 is a system explanatory view showing a sche-
matic structure of an overall banknote management

system in one embodiment.
Fig. 2 is a block view showing a schematic structure
of an inside of the banknote management system.
Fig. 3 is an explanatory view briefly showing a gen-
eral positional relationship between serial numbers
of a banknote.
Fig. 4 is an explanatory view briefly showing a serial
number registration condition setting image screen
displayed on a display unit of a banknote manage-
ment apparatus.
Fig. 5 is a block view showing a schematic structure
of an inside of a serial number recognizing unit of a
management-side control unit of the banknote man-
agement apparatus.
Fig. 6 is a block view showing a schematic structure
of an inside of a serial number registration condition
processing unit of the management-side control unit
of the banknote management apparatus.
Fig. 7 is an explanatory view briefly showing a serial
number input image screen displayed on the display
unit of the banknote management apparatus.
Fig. 8 is an explanatory view briefly showing a serial
number search image screen displayed on the dis-
play unit of the banknote management apparatus.
Fig. 9 is a flowchart showing a processing operation
in relation to a serial number registration condition
setting process performed by the management-side
control unit of the banknote management apparatus.
Fig. 10 is a flowchart showing a processing operation
in relation to a serial number recognition process per-
formed by the management-side control unit of the
banknote management apparatus.
Fig. 11 is a flowchart showing a processing operation
in relation to the serial number recognition process
performed by the management-side control unit of
the banknote management apparatus.
Fig. 12 is an explanatory view briefly showing a
processing operation in relation to the serial number
recognition process of the banknote management
apparatus.
Fig. 13 is a flowchart showing a processing operation
in relation to a banknote detailed information regis-
tration process performed by the management-side
control unit of the banknote management apparatus.
Fig. 14 is a flowchart showing a processing operation
in relation to a banknote detailed information search
process performed by the management-side control
unit of the banknote management apparatus.

Description of Reference Numbers

[0044]

1 banknote management system
2 banknote handling apparatus
3 banknote management apparatus
32A specific digit designating unit
32B unit for designating the allowable number of error
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characters
32C coincidence rate designating unit
32D information-to-be-searched inputting unit
33 database
38A serial number recognizing unit
38B serial number registration condition processing

unit
38E DB control unit
38F search control unit
43 serial number character recognizing unit
44 serial number comparing unit
45 character determination unit
46 different number checking unit
47 serial number recognition result obtaining unit
61 specific digit judgment unit
62 unit for judging the allowable number of error

characters
63 coincidence rate judgment unit
64 counterfeit note list judgment unit
65 serial number input demanding unit

BEST MODE FOR CARRYING OUT THE INVENTION

[0045] Herebelow, a banknote management system
showing an embodiment in relation to a banknote man-
agement apparatus, a banknote management method
and a banknote management program of the present in-
vention will be described in detail with reference to the
drawings.
[0046] At first, summary of the embodiment is de-
scribed. A serial number (characters) of a banknote is
firstly recognized, and a serial number recognition result
is obtained from the character recognition result. Based
on a determined character or an undetermined character
(error character) in the serial number recognition result,
when the serial number recognition result meets a pre-
determined registration condition, that is to say, when
the serial number recognition result can be specified re-
gardless of the presence of the undetermined character
(error character), the serial number recognition result is
registered in a database. On the other hand, when the
serial number recognition result does not meet the pre-
determined registration condition, that is to say, the serial
number recognition result cannot be specified, registra-
tion of the serial number recognition result in the data-
base is forbidden.
[0047] As a result, in this embodiment, needless reg-
istration of a serial number recognition result, which can-
not be specified, in the database is avoided, and even
when a serial number recognition result includes an un-
determined character (error character) but the serial
number recognition result can be specified, the serial
number recognition result is registered in the database
without requiring any inputting operation. Thus, an oper-
ational burden on a user who inputs a serial number can
be significantly reduced.
[0048] Fig. 1 is an explanatory view showing a sche-
matic structure of an overall banknote management sys-

tem in this embodiment. Fig. 2 is a block view showing
a schematic structure of an inside of the banknote man-
agement system.
[0049] The banknote management system 1 shown in
Fig. 1 includes a banknote handling apparatus 2 having
a plurality of stackers 11 in which banknotes are stacked,
and a banknote management apparatus 3 such as a per-
sonal computer that manages the banknote handling ap-
paratus 2. In the banknote handling apparatus 2, ban-
knotes are sorted based on sorting conditions set for the
respective stackers 11, and the sorted banknotes are
sequentially stacked in the plurality of stackers 11 corre-
sponding to the sorting conditions.
[0050] The banknote handling apparatus 2 includes a
banknote inlet unit 12 into which a banknote is put, a
transport unit 13 (see, Fig. 2) that transports banknotes
put from the banknote inlet unit 12 one by one, the plu-
rality of stackers 11 in which the banknotes transported
by the transport unit 13 are sequentially stacked, a reject
unit 14 that rejects a banknote which does not fall under
the sorting conditions of the stackers 11, stacker display
units 15 that display states of the respective stackers 11,
and an operation/display unit 16 by which various infor-
mation is inputted or displayed.
[0051] The stackers 11 include a first stacker 11A, a
second stacker 11B, a third stacker 11C and a fourth
stacker 11D corresponding to respective conditions for
sorting banknotes. The sorting conditions can be suitably
changed depending on a designating operation from the
banknote management apparatus 3.
[0052] When a banknote having been transported by
the transport unit 13 falls under the sorting condition of
the first stacker 11A, the banknote handling apparatus 2
sends the banknote to the first stacker 11A. When a ban-
knote having been transported by the transport unit 13
falls under the sorting condition of the second stacker
11B, the banknote handling apparatus 2 sends the ban-
knote to the second stacker 11B. When a banknote hav-
ing been transported by the transport unit 13 falls under
the sorting condition of the third stacker 11C, the ban-
knote handling apparatus 2 sends the banknote to the
third stacker 11C. When a banknote having been trans-
ported by the transport unit 13 falls under the sorting con-
dition of the fourth stacker 11D, the banknote handling
apparatus 2 sends the banknote to the fourth stacker
11D.
[0053] In addition, when a banknote having been trans-
ported by the transport unit 13 does not fall under any of
the sorting conditions of the first stacker 11A, the second
stacker 11B, the third stacker 11C and the fourth stacker
11D, the banknote handling apparatus 2 transports the
banknote to the reject unit 14.
[0054] The banknote management apparatus 3 is con-
nected to the banknote handling apparatus 2 so as to
manage the banknote handling apparatus 2. The ban-
knote management apparatus 3 includes a display unit
31 that displays various information, a management-side
operation unit 32 by which various information is inputted,
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and a database 33 in which banknote detailed informa-
tion of a banknote is registered and managed.
[0055] The banknote handling apparatus 2 shown in
Fig. 2 includes: a mechanical machine 17 such as the
stackers 11, the transport unit 13 and so on; the opera-
tion/display unit 16; a process-side memory unit 18 that
stores various information; and a process-side interface
19 that serves as a communication interface between
the banknote handling apparatus 2 and the banknote
management apparatus 3.
[0056] Further, the banknote handling apparatus 2 in-
cludes an imaging unit 20 that images a banknote image
of a face surface and a back surface of a banknote having
been transported by the transport unit 13, a banknote
information extracting unit 21 that extracts banknote in-
formation from the banknote image imaged by the imag-
ing unit 20, a drive control unit 22 that controls the drive
of the mechanical machine 17, and a process-side con-
trol unit 23 that controls the banknote handling apparatus
2 as a whole.
[0057] The imaging unit 20 includes: a light irradiating
unit 20B that irradiates plural kinds of light beams, such
as a visible light beam, an infrared light beam, a green
light beam and so on, onto a banknote having been trans-
ported by the transport unit 13; and a CCD (Charge Cou-
pled Device) camera 20A.
[0058] The imaging unit 20 sequentially irradiates plu-
ral kinds of light beams by the light irradiating unit 20B
onto a banknote having been transported by the transport
unit 13, and receives reflected lights reflected on the ban-
knote by the CCD camera 20A, so as to image images
of a face surface and a back surface of the banknote.
[0059] Further, the imaging unit 20 irradiates a light
beam by the light irradiating unit 20B onto a banknote,
and receives a transmitted light beam having transmitted
through a face surface and a back surface of the ban-
knote by the CCD camera 20A, so as to image a trans-
mission image of the banknote.
[0060] Furthermore, the imaging unit 20 has a mag-
netic sensor 20C for detecting magnetic distributions of
a face surface and a back surface of a banknote, and
obtains a magnetic distribution of each banknote detect-
ed by the magnetic sensor 20C.
[0061] That is to say, the imaging unit 20 obtains, as
banknote images, images of a face surface and a back
surface of a banknote having been transported by the
transport unit 13, a transmission image of the banknote,
and a magnetic distribution of the banknote.
[0062] The banknote information extracting unit 21 in-
cludes a denomination recognizing unit 21A that recog-
nizes a denomination of a banknote having been trans-
ported by the transport unit 13, and a fitness recognizing
unit 21B that recognizes whether a banknote having been
transported by the transport unit 13 is a fit note or an unfit
note.
[0063] Based on the banknote image of the banknote
obtained from the imaging unit 20, the denomination rec-
ognizing unit 21A recognizes, for example, in a case of

Japanese banknotes, a denomination (whether the ban-
knote is a 10,000-yen banknote, 5,000-yen banknote,
2,000-yen banknote, or a 1,000-yen banknote), and a
version (whether the banknote is a new version banknote
or an old version banknote based on a low of banknote
issuance). In a case of foreign banknotes, the denomi-
nation recognizing unit 21A recognizes, in addition to a
denomination, an edition number (generation of version)
as a part of the denomination.
[0064] Based on the banknote image of the banknote
obtained from the imaging unit 20, the fitness recognizing
unit 21B recognizes a fitness result of the banknote, i.e.,
whether the banknote is a fit note corresponding to a
banknote capable of being loaded into an ATM of a fi-
nancial institute (hereinafter referred to simply as "ATM
FIT note"), a fit note corresponding to a banknote capable
of being used in a counter (hereinafter referred to simply
as "TELLER FIT note") or an unfit note corresponding to
a banknote unsuitable for circulation (hereinafter referred
to as "UNFIT note"). As compared with a TELLER FIT
note, an ATM FIT note corresponds to a banknote that
is less limp and less stained, and thus can smoothly pass
through an inside mechanism of the ATM.
[0065] The process-side control unit 23 includes a ban-
knote information creating unit 23A that creates banknote
information of a banknote.
[0066] The banknote information creating unit 23A cre-
ates, as banknote information, a banknote image from
the imaging unit 20, a denomination result of the denom-
ination recognizing unit 21A, a fitness result of the fitness
recognizing unit 21B, and a transaction ID for recognizing
a deal of the banknote.
[0067] In addition, the banknote management appara-
tus 3 includes a management-side interface 34 that
serves as a communication interface between the ban-
knote management apparatus 3 and the banknote han-
dling apparatus 2, and a management-side memory unit
35 that stores various information, in addition to the dis-
play unit 31, the management-side operation unit 32 and
the database 33.
[0068] Further, the banknote management apparatus
3 includes: a serial number registration condition setting
memory unit 36 that sets and stores a serial number reg-
istration condition in use for registration of a serial number
of a banknote in the database 33, which will be described
below; a search condition setting memory unit 37 that
sets and stores a search condition in use for search of
banknote detailed information registered in the database
33 by a serial number, which will be described below;
and a management-side control unit 38 that controls the
banknote management apparatus 3 as a whole.
[0069] Fig. 3 is an explanatory view briefly showing a
positional relationship between serial numbers of a gen-
eral banknote.
[0070] The banknote shown in Fig. 3 has a plurality of
serial numbers of a predetermined plural number of digits
for recognizing the banknote. For example, a serial
number A is described on a lower left edge portion of the
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banknote, and a serial number B is described on an upper
right edge portion thereof. The serial number A and the
serial number B correspond to serial numbers of the
same contents. A character indicating a Mint, which is
required for recognition of the banknote, is assigned to
a first digit of the predetermined plural digits of a serial
number, for example.
[0071] The management-side control unit 38 of the
banknote management apparatus 3 shown in Fig. 2 in-
cludes a serial number recognizing unit 38A and a serial
number registration condition processing unit 38B. The
serial number recognizing unit 38A obtains a character
recognition result of each serial number based on a ban-
knote image in banknote information that has been re-
ceived from the banknote handling apparatus 2, and fur-
ther obtains a serial number recognition result of the ban-
knote from the obtained character recognition result of
the serial number. The serial number registration condi-
tion processing unit 38B judges whether the serial
number recognition result obtained by the serial number
recognizing unit 38A meets a predetermined registration
condition or not.
[0072] The serial number recognizing unit 38A extracts
a serial number area of each serial number from the ban-
knote image in the banknote information, and performs
a character recognition of the serial number (characters)
from the extracted serial number area, so as to obtain
character recognition results of the serial number A and
the serial number B, for example. Since the serial number
A and the serial number B are serial numbers of the same
contents, the serial number recognizing unit 38A normal-
ly obtains the same character recognition results. How-
ever, depending on a state of the banknote, the serial
number recognizing unit 38A obtains a character recog-
nition result of the serial number A and a character rec-
ognition result of the serial number B, which are different
from each other.
[0073] Further, the serial number recognizing unit 38A
compares the character recognition result of the serial
number A and the character recognition result of the se-
rial number B with each other, and obtains a serial
number recognition result based on the comparison re-
sult. For example, suppose the following situation. Name-
ly, a proper serial number is "1234567890", a character
recognition result of the serial number A is "123456?890",
and a character recognition result of the serial number B
is "1?3?56?6?0". In this case, the serial number recog-
nizing unit 38A compares the character recognition re-
sults of the serial number A and the serial number B with
each other, and obtains a serial number recognition result
of "123456?890". The character "?" in the character rec-
ognition result corresponds to a character that cannot be
recognized, while the character "?" in the serial number
recognition result corresponds to an error character that
cannot be recognized.
[0074] When the serial number registration condition
processing unit 38B obtains the serial number recogni-
tion result of the serial number recognizing unit 38A, the

serial number registration condition processing unit 38B
judges whether the serial number recognition result
meets a predetermined registration condition or not. The
predetermined registration condition includes: a first reg-
istration condition in which a character on a comparison-
required specific digit of the plurality of digits of the serial
number recognition result is a determined character; a
second registration condition in which the total number
of the error characters "?" of the serial number recognition
result is equal to or less than the allowable number of
error characters; a third registration condition in which a
coincidence rate, which is a rate in which recognizable
characters of the corresponding digit in the character rec-
ognition results of the serial number A and the serial
number B coincide with each other, exceeds a compar-
ison-required coincidence rate; and a fourth registration
condition in which the serial number recognition result is
not included in a counterfeit note list.
[0075] The comparison-required specific digit of the
first registration condition corresponds to a digit of the
plurality of digits of the serial number recognition result,
which is required for recognizing the serial number, such
as a digit describing a character indicating a Mint or a
digit describing a character for use in a check digit. The
comparison-required specific digit can be freely desig-
nated by a user who operates a specific digit designating
unit 32A which is described below.
[0076] The allowable number of error characters of the
second registration condition corresponds to the allow-
able number of error characters in the serial number rec-
ognition result. The allowable number of error characters
can be freely designated by a user who operates a unit
for designating the allowable number of error characters
32B which is described below.
[0077] The comparison-required coincidence rate of
the third registration condition corresponds to a coinci-
dence rate in which recognizable characters of the cor-
responding digit of the character recognition results co-
incide with each other, which is required for comparing
the character recognition results of the serial number A
and the serial number B with each other. The compari-
son-required coincidence rate can be freely designated
by a user who operates a coincidence rate designating
unit 32C which is described below.
[0078] The counterfeit note list of the fourth registration
condition corresponds to serial numbers of counterfeit
notes provided by a police agency and the like.
[0079] The banknote management apparatus 3 in-
cludes a banknote detailed information creating unit 38C
and a transaction information creating unit 38D. When
the serial number registration condition processing unit
38B judges that the serial number recognition result
meets the predetermined registration condition, the ban-
knote detailed information creating unit 38C creates ban-
knote detailed information based on a serial number rec-
ognition result (or an inputted serial number) of the ban-
knote and banknote information of the banknote. The
transaction information creating unit 38D creates trans-
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action information as to a deal of the banknote. The in-
putted serial number corresponds to a serial number that
has been inputted by an inputting operation.
[0080] The banknote detailed information creating unit
38C creates banknote detailed information based on
banknote information from the banknote handling appa-
ratus 2 and a serial number recognition result (inputted
serial number) of the serial number recognizing unit 38A.
The banknote detailed information includes a banknote
management number for recognizing the banknote, a se-
rial number (a serial number recognition result or an in-
putted serial number) of the banknote, a denomination
result of the banknote, an edition number of the banknote,
a fitness result of the banknote, a sorting condition of the
stacker 11 in which the banknote is sorted, a transaction
ID of the banknote, and a banknote image of the ban-
knote.
[0081] The transaction information creating unit 38D
creates transaction information as contents of a transac-
tion ID in the banknote detailed information created by
the banknote detailed information creating unit 38C. The
transaction information includes a transaction ID of the
banknote, a transaction start date and time of the ban-
knote, a transaction finish date and time of the banknote,
a user ID for recognizing a dealer of the banknote, a
customer ID for recognizing a transactional person of the
banknote, a counter/ATM number for recognizing a coun-
ter or an ATM in which the banknote was dealt, and a
branch code for recognizing a branch in which the ban-
knote was dealt.
[0082] The database 33 includes a banknote detailed
information list database 33A in which banknote detailed
information is registered, and a transaction list database
33B in which transaction information is registered.
[0083] The management-side operation unit 32 of the
banknote management apparatus 3 includes: the specif-
ic digit designating unit 32A that designates a compari-
son-required specific digit of a serial number recognition
result, which is the first registration condition; the unit for
designating the allowable number of error characters 32B
that designates the allowable number of error characters
in the serial number recognition result, which is the sec-
ond registration condition; a coincidence rate designating
unit 32C that designates a comparison-required coinci-
dence rate, which is the third registration condition; an
information-to-be-searched inputting unit 32D that inputs
a serial number to be searched; a search condition des-
ignating unit 32E that designates a search condition; and
a serial number digit designating unit 32F that designates
the number of digits of a serial number.
[0084] Fig. 4 is an explanatory view briefly showing a
serial number registration condition setting image screen
displayed on the display unit 31 of the banknote man-
agement apparatus 3.
[0085] A serial number registration condition setting
image screen 70 shown in Fig. 4 includes: an input field
71 in which the number of digits of a serial number is
designated and inputted by the serial number digit des-

ignating unit 32F; a checkbox designating field 72 in
which the comparison-required number of digits is des-
ignated by the specific digit designating unit 32A; an input
field 73 in which the allowable number of error characters
is designated and inputted by the unit for designating the
allowable number of error characters 32B; an input field
74 in which the comparison-required coincidence rate is
designated and inputted by the coincidence rate desig-
nating unit 32C; and a finish button 75 that finishes a
serial number registration condition setting operation.
[0086] When a designating and inputting operation by
the serial number digit designating unit 32F for the
number of digits of a serial number of a banknote to the
input field 71 on the serial number registration condition
setting image screen 70 is detected, the serial number
registration condition setting unit 38G in the manage-
ment-side control unit 38 displays the checkbox desig-
nating fields 72 corresponding to the number of digits of
the serial number, on the serial number registration con-
dition setting image screen 70. When the number of digits
of the serial number is designated to be fifteen, fifteen
checkbox designating fields 72 are displayed on the
screen.
[0087] The specific digit designating unit 32A desig-
nates, as a comparison-required specific digit(s), one or
a plurality of optional digits of the plurality of digits of the
serial number by checking the checkbox designating field
(s) 72 corresponding to the digit of the serial number.
[0088] The search condition designating unit 32E des-
ignates, as a first search condition, the allowable number
of search error characters of a serial number of the ban-
knote detailed information registered in the database 33.
The search condition designating unit 32E designates,
as a second search condition, the number of approximate
digits at which a determined character(s) of the serial
number of the banknote detailed information registered
in the database 33 can be replaced with an approximate
character(s). The search condition designating unit 32E
designates, as a third search condition, a search-re-
quired specific digit of the serial number of the banknote
detailed information registered in the database 33.
[0089] The number of search error characters of the
first search condition corresponds to a search condition
for searching only serial numbers having an error char-
acter(s) whose number is equal to or less than the
number of error characters, among serial numbers (serial
number recognition results or inputted serial numbers)
of banknote detailed information registered in the data-
base 33. For example, when the number of search error
characters is "one", the search control unit 38F searches
only banknote detailed information about serial numbers
having one or less error character, which are registered
in the database 33.
[0090] The number of approximate digits of the second
search condition corresponds to the allowable number
of digits at which a determined character whose digit is
other than a comparison-required specific digit can be
replaced with an approximate character among deter-
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mined characters of serial numbers registered in the da-
tabase 33, when a serial number approximate to the se-
rial number to be searched from serial numbers of ban-
knote detailed information registered in the database 33.
[0091] For example, when a serial number to be
searched is "5555···", the number of approximate digit is
"1", approximate characters to the determined character
"5" are "S" and "6", and a comparison-required specific
digit is the first digit, the search control unit 38F searches,
from serial number recognition results of banknote de-
tailed information registered in the database 33,
"5S55···", "55S5···", "555S···", "5655···", "5565···" and so
on which are approximate to the serial number "5555···"
to be searched.
[0092] The search-required specific digit of the third
search condition corresponds to a search condition for
searching only a serial number whose search-required
specific digit is a determined character, among serial
numbers of banknote detailed information registered in
the database 33. When the search-required specific digit
is the third digit, for example, the search control unit 38F
searches only banknote detailed information about a se-
rial number whose third digit is a determined character,
which is registered in the database 33.
[0093] In addition, the management-side control unit
38 includes a database control unit (hereinafter referred
to simply as "DB control unit") 38E that controls registra-
tion of data in the database 33, and a search control unit
38F that searches, from the database 33, banknote de-
tailed information about a serial number to be searched
which has been inputted by the information-to-be-
searched inputting unit 32D.
[0094] The DB control unit 38E registers banknote de-
tailed information of a banknote and transaction informa-
tion thereof in the database 33.
[0095] Based on a search condition designated by the
search condition designating unit 32E, the search control
unit 38F searches, from the database 33, banknote de-
tailed information about a serial number to be searched
which has been inputted by the information-to-be-
searched inputting unit 32D, and displays the search re-
sult on the screen of the display unit 31. The manage-
ment-side control unit 38 can printout the search result.
[0096] In addition, the management-side control unit
38 includes a serial number registration condition setting
unit 38G that sets a serial number registration condition
designated by the management-side control unit 32, and
a search condition setting unit 38H that sets a search
condition designated by the search condition designating
unit 32E.
[0097] The serial number registration condition setting
unit 38G sets, in the serial number registration condition
setting memory unit 36, a comparison-required specific
digit in a serial number recognition result, which corre-
sponds to the first registration condition, the comparison-
required specific digit having been designated by the spe-
cific digit designating unit 32A; the allowable number of
error characters in the serial number recognition result,

which corresponds to the second registration condition,
the allowable number of error characters having been
designated by the unit for designating the allowable
number of error characters 32B; and a comparison-re-
quired coincidence rate which corresponds to the third
registration condition, the comparison-required coinci-
dence rate having been designated by the coincidence
rate designating unit 32C.
[0098] The search condition setting unit 38H sets, in
the search condition setting memory unit 37, the number
of search error characters corresponding to the first
search condition, which has been designated by the
search condition designating unit 32E; the number of ap-
proximate digits corresponding to the second search con-
dition, which has been designated by the search condi-
tion designating unit 32E; and a search-required specific
digit corresponding to the third search condition, which
has been designated by the search condition designating
unit 32E.
[0099] Fig. 5 is a block view showing a schematic struc-
ture of an inside of the serial number recognizing unit
38A of the management-side control unit 38 of the ban-
knote management apparatus 3.
[0100]  The serial number recognizing unit 38A shown
in Fig. 5 includes: a banknote information receiving unit
41 that receives banknote information from the banknote
handling apparatus 2 via the management-side interface
34; and a serial number area extracting unit 42 that ex-
tracts, e.g., two serial number areas of the serial number
A and the serial number B on the banknote, from a ban-
knote image received by the banknote information re-
ceiving unit 41.
[0101] The serial number recognizing unit 38A in-
cludes: a serial number character recognizing unit 43 that
recognizes the serial number A and the serial number B
from the serial number areas extracted by the serial
number area extracting unit 42; and a serial number com-
paring unit 44 that compares the character recognition
results of the serial number A and the serial number B
recognized by the serial number character recognizing
unit 43.
[0102] The serial number character recognizing unit
43 recognizes a serial number for each digit from the
serial number area. When the character recognition
could be performed, a recognizable character is recog-
nized as a character of the corresponding digit. When
the character recognition could not be performed, a char-
acter "?" indicating an unrecognizable character is rec-
ognized as a character of the corresponding digit.
[0103] The serial number character recognizing unit
43 obtains recognition results of characters of all the dig-
its of the serial number A and the serial number B. In the
example shown in Fig. 12, the serial number character
recognizing unit 43 obtains "123?56?890" which is a
character recognition result of the serial number A and
"1?3?5676?0" which is a character recognition result of
the serial number B.
[0104] The serial number comparing unit 44 compares
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and compares the character recognition result of the se-
rial number A and the character recognition result of the
serial number B for each digit.
[0105] The serial number recognizing unit 38A in-
cludes: a character determining unit 45 that compares
the character recognition results of the serial number
comparing unit 44 for each digit and determines charac-
ters of the respective digits of the serial numbers based
on the comparison result; a different number checking
unit 46 that performs a different number checking proc-
ess based on the character recognition results of the se-
rial number A and the serial number B; and a serial
number recognition result obtaining unit 47 that obtains
a serial number recognition result in which the characters
of all the digits are determined by the character deter-
mining unit 45.
[0106] When the comparison result of the character
recognition results of the serial number A and the serial
number B for each digit by the serial number comparing
unit 44 shows that all the characters of the corresponding
digit are the same recognizable character, the character
determining unit 45 determines the characters of the cor-
responding digit as the determined character of the cor-
responding digit. When the character of the third digit in
the serial number A is "3" and the character of the third
digit in the serial number B is "3", i.e., when all the char-
acters of the corresponding digit are the same recogniz-
able character, the character unit 45 determines the char-
acter of the third digit in the serial number recognition
result as a determined character "3".
[0107] When all the characters of the corresponding
digit are unrecognizable characters, the character deter-
mining unit 45 determines the characters of the corre-
sponding digit as the error character "?". When the char-
acter of the fourth digit in the serial number A is "?" and
the character of the fourth digit in the serial number B is
"?", namely, when all the characters of the corresponding
digit are unrecognizable characters, the character deter-
mining unit 45 determines the character of the fourth digit
in the serial number recognition result as the error char-
acter "?".
[0108] When the characters of the corresponding digit
include a recognizable character and an unrecognizable
character, the character determining unit 45 determines
a given character among recognizable characters as a
determined character of the corresponding digit. When
the character of the seventh digit in the serial number A
is "?" and the character of the seventh digit in the serial
number B is "7", the character determining unit deter-
mines the character of the seventh digit in the serial
number recognition result as a determined character "7".
[0109] When the characters of the corresponding digit
are different recognizable characters, the character de-
termining unit 45 determines a given character among
the different characters as a determined character of the
corresponding digit. When the character of the eighth
digit in the serial number A is "8" and the character of the
eighth digit in the serial number B is "6", the character

determining unit 45 determines the character of the
eighth digit in the serial number recognition result as a
determined character "8", based on a selecting and de-
termining condition described below.
[0110] The serial number recognition result obtaining
unit 47 obtains a serial number recognition result, by se-
quentially determining characters of all the digit by means
of the character determining unit 45 based on the char-
acter recognition results of the serial number A and the
serial number B.
[0111] The serial number recognizing unit 38A in-
cludes: a unit for calculating the number of unrecogniz-
able characters 48 that calculates the number of unrec-
ognizable characters of the respective character recog-
nition results; a memory unit for the number of unrecog-
nizable characters 49 that stores the number of unrec-
ognizable characters of the serial number A and the serial
number B which have been calculated by the unit for
calculating the number of unrecognizable characters 48;
and a priority order memory unit 50 that stores a priority
order of the respective serial numbers.
[0112] In the example shown in Fig. 12, the unit for
calculating the number of unrecognizable characters 48
calculates that the number of unrecognizable characters
in the character recognition result of the serial number A
is two, and the number of unrecognizable characters in
the character recognition result of the serial number B is
three.
[0113] The priority order memory unit 50 sets a priority
order of the serial numbers of the same contents on the
banknote. For example, the priority order memory unit
50 sets that the priority order of the serial number A is
high, and that the priority order of the serial number B is
low. The priority order is set by a designating operation
of the user.
[0114] Next, there is described the selecting and de-
termining condition based on which, when different rec-
ognizable characters of the corresponding digit are de-
termined by the character determining unit 45, a given
character among the characters of the corresponding
digit is selected and determined.
[0115] When the comparison result by the serial
number comparing unit 44 shows that the characters of
the corresponding digit of the respective character rec-
ognition results are different recognizable characters, the
character determining unit 45 determines the character
of the corresponding digit in the character recognition
result of the serial number having the smallest number
of unrecognizable characters, as a determined character
of the corresponding digit, based on the number of un-
recognizable characters stored in the memory unit for
the number of unrecognizable characters 49. That is to
say, when the character of the eighth digit in the serial
number A is "8" and the character of the eighth digit in
the serial number B is "6", the character determining unit
45 refers to the number of unrecognizable characters
stored in the memory unit for the number of unrecogniz-
able characters 49. Since the number of the unrecogniz-
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able characters of the character recognition result of the
serial number A is the smallest, the character determining
unit 45 determines the character "8" of the eighth digit in
the character recognition result of the serial number A,
as a determined character.
[0116] When the comparison result by the serial
number comparing unit 44 shows that the characters of
the corresponding digit of the respective character rec-
ognition results are different recognizable characters,
and the numbers of the unrecognizable characters in the
respective character recognition results stored in the
memory unit for the unrecognizable characters 49 are
the same with each other, the character determining unit
45 determines the character of the corresponding digit
of the serial number whose priority order is higher stored
in the priority order memory unit 50, as a determined
character of the corresponding digit. Namely, in this case,
since the priority order of the serial number A stored in
the priority order memory unit 50 is higher, the character
determining unit 45 determines the character of the cor-
responding digit in the character recognition result of the
serial number A, as a determined character.
[0117] Fig. 6 is a block view showing a schematic struc-
ture of an inside of the serial number registration condi-
tion processing unit 38B of the management-side control
unit 38 of the banknote management apparatus 3.
[0118] The serial number registration condition
processing unit 38B shown in Fig. 6 includes: a specific
digit judgment unit 61 that judges, when the specific digit
judgment unit 61 obtains a serial number recognition re-
sult from the serial number recognizing unit 38A, whether
a comparison-required specific digit of the serial number
recognition result is a determined character or not; and
a unit for judging the allowable number of error characters
62 that judges, when the comparison-required specific
digit of the serial number recognition result is judged as
a determined character by the specific digit judgment unit
61, whether or not the number of error characters in the
serial number recognition result is equal to or less than
the allowable number of error characters.
[0119] When the specific digit judgment unit 61 obtains
a serial number recognition result from the serial number
recognition result obtaining unit 47 in the serial number
recognizing unit 38A, the specific digit judgment unit 61
judges whether a character of the comparison-required
specific digit in the serial number recognition result, which
is designated by the specific digit designating unit 32A,
is a determined character or not. For example, when the
first digit and the tenth digit in the serial number recog-
nition result are designated as the comparison-required
specific digits, and the character of the first digit is "1"
and the character of the tenth digit is "0", the specific digit
judgment unit 61 judges that the characters of the com-
parison-required specific digits are determined charac-
ters. Alternatively, for example, when the character of
the first digit is "1" and the character of the tenth digit is
"?", the specific digit judgment unit 61 judges that the
character of the tenth digit which is the comparison-re-

quired specific digit is not a determined character.
[0120] When a character of the comparison-required
specific digit in the serial number recognition result is
judged as a determined character by the specific digit
judgment unit 61, the unit for judging the allowable
number of error characters 62 judges whether or not the
number of error characters in the serial number recogni-
tion result is equal to or less than the number of error
characters in the serial number recognition result, which
has been designated by the unit for designating the al-
lowable number of error characters 32B.
[0121] The serial number registration condition
processing unit 38B includes a coincidence rate judg-
ment unit 63 that judges, when the number of error char-
acters in the serial number recognition result is judged
to be equal to or less than the allowable number of error
characters by the unit for judging the allowable number
of error characters 62, whether or not the coincidence
rate between the character recognition results of the se-
rial number A and the serial number B exceeds a com-
parison-required coincidence rate designated by the co-
incidence rate designating unit 32C.
[0122] A coincidence rate is calculated by a rate in
which recognizable characters of the corresponding dig-
its in the character recognition results of the serial number
A and the serial number B coincide with each other. For
example, when a character recognition result of the serial
number A is "123456?890" and a character recognition
result of the serial number B is "1?3?5676?0", the coin-
cidence rate judgment unit 63 checks five (X) digits of
the first, third, fifth and tenth digits as digits including the
same recognizable characters, the four (Y) digits of the
second, fourth, seventh, and ninth digits as digits includ-
ing unrecognizable characters, and one (Z) digit of the
eighth digit including different recognizable characters.
Based on the check result, the coincidence rate judgment
unit 63 calculates a coincidence rate based on the ex-
pression X/(X+Z).
[0123] The serial number registration condition
processing unit 38B includes a counterfeit note list judg-
ment unit 64 that judges, when the coincidence rate judg-
ment unit 63 judges that the coincidence rate exceeds
the comparison-required coincidence rate, whether or
not the serial number recognition result (or inputted serial
number) falls under serial numbers of counterfeit notes
in the counterfeit note list.
[0124] When the serial number recognition result (or
inputted serial number) does not fall under any of the
serial numbers of counterfeit notes in the counterfeit note
list, the counterfeit note list judgment unit 64 judges that
the serial number recognition result (or inputted serial
number) meets all the predetermined registration condi-
tions (first to fourth registration conditions), and transmits
the serial number recognition result (or inputted serial
number) to the banknote detailed information creating
unit 38C.
[0125] In addition to a case in which all the digit are
determined characters, the serial number recognition re-
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sult may include an error character "?" when a compar-
ison-required specific digit in the serial number recogni-
tion result is a determined character, the number of error
characters in the serial number recognition result is equal
to or less than the allowable number of error characters,
a coincidence rate between the character recognition re-
sults exceeds the comparison-required coincidence rate,
and the serial number recognition result does not fall un-
der any of the serial numbers of counterfeit note in the
counterfeit note list, because the serial number meets
the predetermined registration conditions.
[0126] Based on a serial number recognition result (or
inputted serial number) of a banknote and banknote in-
formation, the banknote detailed information creating unit
38C creates banknote detailed information, and registers
the banknote detailed information in the database 33
through the DB control unit 38E.
[0127] When the serial number recognition result of a
banknote is judged to fall under any of the serial numbers
of counterfeit notes in the counterfeit note list by the coun-
terfeit note list judgment unit 64, the management-side
control unit 38 forbids registration of the banknote de-
tailed information about the banknote in the database 33,
and displays an alarm of detection of a counterfeit note
on the display unit 31 and the operation/display unit 16.
Based on the alarm display, the user can recognize the
detection of the counterfeit note.
[0128] The serial number registration condition
processing unit 38B includes a serial number input de-
manding unit 65 and a serial number input receiving unit
66 that receives an inputted serial number corresponding
to an inputting operation of the serial number. The serial
number input demanding unit 65 does not transmit the
serial number recognition result from the serial number
recognizing unit 38A to the banknote detailed information
creating unit 38C and demands an inputting operation of
the serial number, when the specific digit judgment unit
61 judges that the comparison-required specific digit in
the registration recognition result is not a determined
character, or when the number of error characters in the
serial number recognition result is equal to or less than
the allowable number of error characters designated by
the unit for designating the allowable number of error
characters 62, or when the coincidence rate judgment
unit 63 judges that the coincidence rate does not exceed
the comparison-required coincidence rate, or when the
counterfeit note list judgment unit 64 judges that the serial
number recognition result falls under any of the serial
numbers of counterfeit notes in the counterfeit note list.
[0129] The serial number input demanding unit 65 dis-
plays, on the screen of the display unit 31, a serial number
input image for demanding an inputting operation of a
serial number.
[0130] Fig. 7 is an explanatory view briefly showing a
serial number input image screen displayed on the dis-
play unit 31 of the banknote management apparatus 3.
[0131] The serial number input image screen 80 shown
in Fig. 7 includes: a serial number input field 81 to which

a serial number of a banknote corresponding to a ban-
knote management number (banknote ID) is inputted by
an inputting operation of a user; a denomination input
field 82 to which a denomination result of the banknote
is inputted, and a determination button 83 for determining
the serial number of the banknote inputted to the serial
number input field 81.
[0132] The serial number input receiving unit 66 re-
ceives the serial number of the banknote inputted to the
serial number input field 81 on the serial number input
screen 80. Then, the counterfeit note list judgment unit
64 judges whether or not the inputted serial number of
the banknote falls under any of the serial numbers of
counterfeit banknotes in the counterfeit banknote list.
[0133] When the counterfeit note list judgment unit 64
judges that the inputted serial number does not fall under
any of the serial numbers of the counterfeit note list, the
banknote detailed information creating unit 38C creates
banknote detailed information based on the inputted se-
rial number and the banknote information.
[0134] The search control unit 38F searches the serial
number from the banknote detailed information regis-
tered in the database 33. Based on a search condition
set by the search condition setting unit 38H, the search
control unit 38F searches, from the database 33, ban-
knote detailed information about serial numbers (or serial
number recognition result) approximate to the serial
number, and displays and outputs the search result as a
serial number search image screen.
[0135] Fig. 8 is an explanatory view briefly showing the
serial number search image screen displayed on the dis-
play unit 31 of the banknote management apparatus 3.
[0136] The serial number search image screen 90
shown in Fig. 8 includes a list display field 91. The list
display field 91 shows, as banknote detailed information
of the search result, for example, a serial number of the
banknote, a denomination result, an edition number, a
fitness result, a sorting condition, a transaction ID and a
banknote image. In addition, the list display field 91
shows, as contents of transaction information of the
transaction ID, a transaction start date and time, a trans-
action finish date and time, a user UD (clerk ID), a cus-
tomer ID, a counter/ATM number and a branch code
[0137] In addition, the serial number search image
screen 90 includes a serial number input field 92 of the
information-to-be-searched inputting unit 32D to which a
serial number to be searched is inputted. The serial
number search image screen 90 further includes: a des-
ignating field 93 to which the number of searched error
characters of the first search condition is designated and
inputted; a designating field 94 to which the number of
approximate digits of the second search condition is in-
putted, checkbox designating fields 95 that designate a
search-required specific digit(s) of the third search con-
dition; and a search button 96 for starting a search; which
constitute the search condition designating unit 32E that
designates search conditions for searching banknote de-
tailed information about serial number recognition results
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including a error character registered in the database 33.
[0138] The paper sheet management apparatus de-
scribed in the claims corresponds to the banknote man-
agement apparatus 3. The paper sheet corresponds to
the banknote. The identification information corresponds
to the serial number. The identification information rec-
ognizing unit corresponds to the serial number recogniz-
ing unit 38A. The registration condition judgment unit cor-
responds to the serial number registration condition
processing unit 38B, the specific digit judgment unit 61,
the unit for judging the allowable number of error char-
acters 62, the coincidence rate judgment unit 63, and the
counterfeit note list judgment unit 64. The storage unit
corresponds to the database 33. The registration control
unit corresponds to the DB control unit 38E. The specific
digit designating unit corresponds to the specific digit
designating unit 32A. The unit for designating the allow-
able number of undetermined characters corresponds to
the unit for designating the allowable number of error
characters 32B. The allowable number of undetermined
characters corresponds to the allowable number of error
characters. The inputting operation demanding unit cor-
responds to the serial number input demanding unit 65.
The information-to-be-searched inputting unit corre-
sponds to the information-to-be-searched inputting unit
32D. The search control unit corresponds to the search
control unit 38F. The character recognizing unit corre-
sponds to the serial number character recognizing unit
43. The comparing unit corresponds to the serial number
comparing unit 44. The character determining unit cor-
responds to the character determining unit 45. The iden-
tification information recognizing and obtaining unit cor-
responds to the serial number recognition result obtain-
ing unit 47. The coincidence rate calculating unit corre-
sponds to the different number checking unit 46. The
allowable coincidence rate designating unit corresponds
to the coincidence rate designating unit 32C.
[0139] Next, an operation of the banknote manage-
ment system 1 in this embodiment is described. Fig. 9 is
a flowchart showing a processing operation in relation to
a serial number registration condition setting process
performed by the management-side control unit 38 of the
banknote management apparatus 3.
[0140] The serial number registration condition setting
process shown in Fig. 9 is a process that freely sets a
registration condition based on which a serial number of
a banknote is registered in the database 33.
[0141] The serial number registration condition setting
unit 38G in the management-side control unit 38 judges
whether or not a starting operation of the serial number
registration condition setting image screen for setting a
registration condition of a serial number is detected (step
S11).
[0142] When the start operation of the serial number
registration condition setting image screen is detected
(step S11: Yes), the serial number registration condition
setting unit 38G displays the serial number registration
condition setting image screen 70 shown in Fig. 4 on the

display unit 31 (step S12).
[0143] The serial number registration condition setting
unit 38G judges whether or not a designating operation
for designating the number of digits of the serial number
through the unit for designating the number of digits of a
serial number 32F is detected (step S13). The designat-
ing operation is an operation for inputting the number of
digits to the designating field 71 on the serial number
registration condition setting image screen 70 through
the unit for designating the number of digits of a serial
number 32F.
[0144] When a designating operation for designating
the number of digits of the serial number is detected (step
S13: Yes), the serial number registration condition setting
unit 38G sets the number of digits of the serial number
in the serial number registration condition setting memory
unit 36 (step S14), and the step S14 returns again to the
step S13 so as to judge whether a designating operation
for designating the number of digits of a serial number is
detected or not. When the number of digits of the serial
number is set in the serial number registration condition
setting memory unit 36 in the step S14, the serial number
registration condition setting unit 38G displays the check-
box designating fields 72 whose number corresponds to
the number of digits of the serial number on the serial
number registration condition setting image screen 70.
[0145] When a designating operation for designating
the number of digits of the serial number is not detected
(step S13: No), the serial number registration condition
setting unit 38G judges whether or not a designating op-
eration for designating the allowable number of error
characters through the unit for designating the allowable
number of error characters 32B is detected (step S15).
The designating operation is an operation for inputting
the allowable number of digits to the designating field 73
on the serial number registration condition setting image
screen 70 through the unit for designating the allowable
number of error characters 32B.
[0146] When a designating operation for designating
the allowable number of error characters is detected
(step S15: Yes), the serial number registration condition
setting unit 38G sets the allowable number of error char-
acters in the serial number registration condition setting
memory unit 36 (step S16), and the step S16 returns
again to the step S13 so as to judge whether a designat-
ing operation for designating the number of digits of a
serial number is detected or not.
[0147] When a designating operation for designating
the allowable number of error characters is not detected
(step S15: No), the serial number registration condition
setting unit 38G judges whether or not a designating op-
eration for designating a comparison-required specific
digit through the specific digit designating unit 32A is de-
tected (step S17). The designating operation is an oper-
ation for checking the checkbox designating field(s) 72
on the serial number registration condition setting image
screen 70 through the specific digit designating unit 32A.
[0148] When a designating operation for designating
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a comparison-required specific digit of the serial number
is detected (step S17: Yes), the serial number registration
condition setting unit 38G sets the comparison-required
specific digit of the serial number in the serial number
registration condition setting memory unit 36 (step S18),
and the step S18 returns to the step S13 so as to judge
whether a designating operation for designating the
number of digits of a serial number is detected or not.
[0149] When a designating operation for designating
a comparison-required specific digit of the serial number
is not detected (step S17: No), the serial number regis-
tration condition setting unit 38G judges whether or not
a designating operation for designating a comparison-
required coincidence rate of the serial number through
the coincidence rate designating unit 32C is detected
(step S19). The designating operation is an operation for
inputting the check-required coincidence rate to the des-
ignating field 74 on the serial number registration condi-
tion setting image screen 70 through the coincidence rate
designating unit 32C.
[0150] When a designating operation for designating
a comparison-required coincidence rate of the serial
number is detected (step S19: Yes), the serial number
registration condition setting unit 38G sets the compari-
son-required coincidence rate of the serial number in the
serial number registration condition setting memory unit
36 (step S20), and the step S20 returns again to the step
S13 so as to judge whether a designating operation for
designating the number of digits of a serial number is
detected or not.
[0151] When a designating operation for designating
a comparison-required coincidence rate of the serial
number is not detected (step S19: No), the serial number
registration condition setting unit 38G judges whether or
not a finish operation for finishing the setting of the serial
number registration condition through the finish button
75 on the serial number registration condition setting im-
age screen 70 is detected (step S21).
[0152] When the finish operation is detected (step S21:
Yes), the serial number registration condition setting unit
38G finishes the processing operation shown in Fig. 9.
[0153] When the finish operation is not detected (step
S21: No), the serial number registration condition setting
unit 38G returns the process again to the step S13 so as
to judge whether a designating operation for designating
the number of digits of a serial number is detected or not.
[0154] When the start operation for setting a serial
number registration condition is not detected (step S11:
No), the serial number registration condition setting unit
38G finishes the processing operation shown in Fig. 9.
[0155] In the serial number registration condition set-
ting process shown in Fig. 9, since the number of digits
of a serial number can be freely set depending on the
designating operation of the unit for designating the
number of digits of a serial number 32F, it is possible to
cope with banknotes having serial numbers of different
digits.
[0156] In addition, in the serial number registration

condition setting process, the allowable number of error
characters in the serial number recognition result can be
freely set depending on the designating operation of the
unit for designating the allowable number of error char-
acters 32B, it is possible to freely set a registration con-
dition range subject to the allowable number of error char-
acters in the serial number recognition result.
[0157] In addition, in the serial number recognition con-
dition setting process, since a comparison-required spe-
cific digit in the serial number recognition result can be
freely set depending on the designating operation of the
specific digit designating unit 32A, it is possible to freely
set a registration condition range subject to the compar-
ison-required specific digit, depending on a degree of
importance of a digit of a serial number which differs from
one kind of a banknote to another.
[0158] In the serial number registration condition set-
ting process, since a comparison-required coincidence
rate between the character recognition results of serial
numbers can be freely set depending on the designating
operation of the coincidence rate designating unit 32C,
it is possible to freely set a registration condition range
subject to the allowable coincidence rate between the
character recognition results of the serial number.
[0159] Figs. 10 and 11 are flowcharts showing a
processing operation in relation to a serial number rec-
ognition process performed by the management-side
control unit 38 of the banknote management apparatus 3.
[0160] The serial number recognition process shown
in Figs. 10 and 11 is a process in which a plurality of
serial numbers (characters) on a banknote are recog-
nized, character recognition results of the respective se-
rial numbers are compared with each other, and a serial
number recognition result is obtained based on the com-
parison result.
[0161] In Fig. 10, the banknote information receiving
unit 41 of the serial number recognizing unit 38A in the
management-side control unit 38 judges whether ban-
knote information from the banknote handling apparatus
2 is received or not (step S31).
[0162]  When banknote information is received (step
S31: Yes), the serial number area extracting unit 42 in
the serial number recognizing unit 38A extracts serial
number areas of the respective serial numbers from a
banknote image in the banknote information (step S32).
For example, when there are a serial number A and a
serial number B of the same contents on the banknote,
the serial number area extracting unit 42 extracts a serial
number area of the serial number A and a serial number
area of the serial number B.
[0163] When the serial number areas of the respective
serial numbers are extracted, the serial number character
recognizing unit 43 in the serial number recognizing unit
38A recognizes the serial numbers from the extracted
serial number areas (step S33). Then, the serial number
character recognizing unit 43 judges whether the char-
acter recognition for all the serial numbers is finished or
not (step S34).
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[0164] When the character recognition for all the serial
numbers is finished (step S34: Yes), the serial number
comparing unit 44 in the serial number recognizing unit
38A compares the character recognition results of the
serial numbers (step S35), and the step S35 advances
to a process M1 shown in Fig. 11 so as to start to compare
and verify the character recognition results of the serial
numbers for each digit. In the example shown in Fig. 12,
when the character recognition for all the serial numbers
is finished, the serial number character recognizing unit
43 obtains "123?567?90" as the character recognition
result of the serial number A and "1?3?5676?0" as the
character recognition result of the serial number B.
[0165] When banknote information is not received
(step 31: No), the banknote information receiving unit 41
finishes the processing operation shown in Fig. 10.
[0166] When the character recognition for all the serial
numbers is not finished (step S34: No), the serial number
area extracting unit 42 extracts a serial number area of
next serial number (step S36), and the step S36 returns
to the step S33 so as to recognize the serial number.
Thus, the serial number comparing unit 44 compares and
compares the character recognition result of the serial
number A and the character recognition result of the se-
rial number B, which are obtained by the serial number
character recognizing unit 43.
[0167] In the process M1 shown in Fig. 11, the serial
number comparing unit 44 in the serial number recogniz-
ing unit 38A designates a digit to be compared of the
character recognition results (step S41). The digit to be
compared corresponds to a digit to be compared for com-
paring the character recognition results of the serial
number A and the serial number B, for example. The digit
to be compared is designated from the first digit, the sec-
ond digit ... in this order for example.
[0168] The character determining unit 45 in the serial
number recognizing unit 38A judges whether the char-
acters of the digit to be compared in the character rec-
ognition results of the respective serial numbers are the
same with each other or not (step S42).
[0169] When the characters of the digit to be compared
in the character recognition results are the same with
each other (step S42: Yes), the character determining
unit 45 judges whether the character is an unrecogniza-
ble character or not (step S43).
[0170] When the character is not an unrecognizable
character (step S43: No), the character determining unit
45 judges that the character is a recognizable character,
and determines the recognizable character as a deter-
mined character of the digit to be compared (step S44).
Then, the character determining unit 45 judges whether
the characters of all the digits in the character recognition
results are determined or not (step S45). For example,
when the character recognition result has ten digits,
whether the characters of all the ten digits are determined
or not is judged.
[0171] When the characters of all the digits in the char-
acter recognition results are not determined (step S45:

No), the serial number checking unit 44 designates a next
digit to be compared, which is not yet compared, in the
character recognition results (step S46), and the step
S46 returns to the step S42 so as to judge whether the
characters of the digit to be compared are the same with
each other or not.
[0172] When the character is judged to be an unrec-
ognizable character in the step S43 (step S43: Yes), the
character determining unit 45 determines the unrecog-
nizable character as an error character of the digit to be
compared (step S47), and the step S47 advances to the
step S45 so as to judge whether the characters of all the
digits in the character recognition results are determined
or not.
[0173] When the characters of the digit to be compared
in the character recognition results are found to be not
the same character (step S42: No), the serial number
comparing unit 44 judges whether characters of the digit
to be compared in the character recognition results are
different characters or not (step S48).
[0174] When the characters of the digit to be compared
in the character recognition results are different charac-
ters (step S48: Yes), the character determining unit 45
judges whether these different characters include an un-
recognizable character or not (step S49).
[0175] When these different characters do not include
an unrecognizable character (step S49: No), the charac-
ter determining unit 45 judges that these different char-
acters are recognizable characters, and judges whether
or not there are a plurality of character recognition results
having the smallest number of unrecognizable charac-
ters among the number of unrecognizable characters of
the character recognition results of the respective serial
numbers stored in the memory unit for the number of
unrecognizable characters 49 (step S50).
[0176] When there are a plurality of character recog-
nition results having the smallest number of unrecogniz-
able characters (step S50: Yes), the character determin-
ing unit 45 determines, as a determined character of the
digit to be compared, a character of the digit of the char-
acter recognition result of the serial number of a superior
priority stored in the priority order memory unit 50 among
the character recognition results having the smallest
number of unrecognizable characters (step S51), and
the step S51 advances to the step S45 so as to judge
whether the characters of all the digits in the character
recognition results are determined or not.
[0177] When the smallest number of the unrecogniz-
able characters in the character recognition result of the
serial number A and that of the serial number B are the
same, the priority order of the serial number A is higher
than that of the serial number B, the eighth digit in the
character recognition result of the serial number A is "8",
and the eighth digit in the character recognition result of
the serial number B is "6", the character determining unit
45 determines the "8" of the eighth digit in the character
recognition result of the serial number A, as a determined
character of the eighth digit.
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[0178] When it is judged that the number of the char-
acter recognition results having the smallest number of
unrecognizable characters is not plural in the step S50
(step S50: No), the character determining unit 45 deter-
mines, as a determined character of the digit to be com-
pared, the character of the digit of the character recog-
nition result having the smallest number of unrecogniz-
able characters (step S52). Then, the step S52 advances
to the step S45 so as to judge whether the characters of
all the digits in the character recognition results are de-
termined or not.
[0179] In the example shown in Fig. 12, when the
number of unrecognizable characters in the character
recognition result of the serial number A is two, the
number of unrecognizable characters in the character
recognition result of the serial number B is three, the
eighth digit in the character recognition result of the serial
number A is "8", and the eighth digit in the character
recognition result of the serial number B is "6", the char-
acter determining unit 45 determines the "8" of the eighth
digit in the character recognition result of the serial
number A, as a determined character of the eighth digit.
[0180] When it is judged that these different characters
include an unrecognizable character in the step S49 (step
S49: Yes), the character determining unit 45 judges
whether or not there are a plurality of recognizable char-
acters in the different characters, excluding the unrecog-
nizable character (step S53).
[0181] When there are a plurality of recognizable char-
acters of the digit to be compared (step S53: Yes), the
S53 advances to the step S50 in which the character
determining unit 45 judges whether or not there are a
plurality of character recognition results having the small-
est number of unrecognizable characters.
[0182] When it is judged that the number of recogniz-
able characters of the digit to be compared is not plural
(step S53: No), the character determining unit 45 deter-
mines the character as a determined character of the
digit to be compared (step S54), and the step S54 ad-
vances to the step S45 so as to judge whether the char-
acters of all the digits in the character recognition results
are determined or not.
[0183] When it is judged that the characters of all the
digits in the character recognition results are determined
in the step S45 (step S45: Yes), the different number
checking unit 46 in the serial number recognizing unit
38A performs a different number checking process of the
character recognition results of the respective serial num-
bers (step S55).
[0184] For example, as shown in Fig. 12, in the different
number checking process, the character recognition re-
sult "123?56?890" of the serial number A and the char-
acter recognition result "1?3?5676?0" of the serial
number B are compared with each other for each digit.
Then, the number of digits X including the same recog-
nizable characters of the first digit, the third digit, the fifth
digit, the sixth digit and the tenth digit is checked, the
number of digits Y including the unrecognizable charac-

ters of the second digit, the fourth digit, the seventh digit
and the ninth digit is checked, and the number of digits
Z including different unrecognizable characters of the
eighth digit is checked.
[0185] Based on the number of digits X of the same
recognizable characters and the number of digits Z of
the different recognizable characters, the different
number checking unit 46 calculates a coincidence rate
between the character recognition results of the serial
number A and the serial number B with the use of an
expression X/(X+Z).
[0186] When the different number checking process is
finished in the step S55, the serial number recognition
result obtaining unit 47 obtains a serial number recogni-
tion result based on the characters of all the digits in the
character recognition result determined in the step S45
(step S56), and finishes the processing operation shown
in Fig. 11.
[0187] In the serial number recognition process shown
in Figs. 10 and 11, when a plurality of serial numbers of
the same contents are described in a banknote, the char-
acter recognition results of these serial numbers are com-
pared with each other. Then, when the characters of the
corresponding digit in the character recognition results
are the same recognizable character, the character is
determined as a determined character of the digit. When
the characters of the corresponding digit in the character
recognition results are different recognizable characters,
a given character among these different characters is
determined as a determined character of the digit. When
the characters of the corresponding digit in the character
recognition results are unrecognizable characters, the
character of the digit is determined as an error character
"?". After the characters of all the digits in the character
recognition results have been determined, a serial
number recognition result including the determined char-
acter(s) and/or the error character(s) "?" is obtained.
Thus, the characters of all the digits in the serial number
recognition result can be determined, based on the com-
parison result among the plurality of character recogni-
tion results.
[0188] In addition, in the serial number recognition
process, when the characters of the corresponding digit
in the character recognition results are recognizable dif-
ferent characters, a given character among these differ-
ent characters is determined as a determined character
of the digit. At this time, since the character of the digit
in the character recognition result having the smallest
number of unrecognizable characters is determined as
a determined character of the digit, the characters of the
respective digits in the serial number recognition result
can be easily determined.
[0189] In addition, in the serial number recognition re-
sult, a given character among these different characters
is determined as a determined character of the digit. At
this time, when there are a plurality of character recog-
nition results having the smallest number of unrecogniz-
able characters among the plurality of character recog-
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nition results, the character of the digit in the character
recognition result of a higher priority order stored in the
priority order memory unit 50 is determined as a deter-
mined character of the digit. Thus, the characters of the
respective digits in the serial number recognition result
can be easily determined.
[0190] Fig. 13 is a flowchart showing a processing op-
eration in relation to a banknote detailed information reg-
istration process of the management-side control unit 38
of the banknote management apparatus 3.
[0191] When a serial number recognition result of the
serial number recognizing unit 38A meets a predeter-
mined registration condition, the banknote detailed infor-
mation registration process shown in Fig. 13 registers
banknote detailed information about the serial number
recognition result in the database 33. On the other hand,
when a serial number recognition result of the serial
number recognizing unit 38A does not meet a predeter-
mined registration condition, the banknote detailed infor-
mation registration process registers banknote detailed
information about an inputted serial number inputted by
an inputting operation in the database 33.
[0192] When a serial number recognition result is ob-
tained by the serial number recognizing unit 38A (step
S61: Yes), the specific digit judgment unit 61 in the serial
number registration condition processing unit 38B of the
management-side control unit 3 shown in Fig. 13 judges
whether a character of the comparison-required specific
digit in the serial number recognition result is a deter-
mined character or not (step S62).
[0193] When the character of the comparison-required
specific digit in the serial number recognition result is not
a determined character (step S62: No), the serial number
input demanding unit 65 in the serial number registration
condition processing unit 38B displays the serial number
input image screen 80 (see, Fig. 7) demanding an input-
ting operation of a serial number on the screen of the
display unit 31 (step S63).
[0194] The serial number receiving unit 66 in the serial
number registration condition processing unit 38B judges
whether an inputting operation for inputting a serial
number in the serial number input field 81 on the serial
number input image screen 80 is detected or not (step
S64).
[0195] When an inputting operation of a serial number
is detected (step S64: Yes), the counterfeit note list judg-
ment unit 64 in the serial number registration condition
processing unit 38B judges whether the inputted serial
number (or the serial number recognition result) falls un-
der any of serial numbers in the counterfeit note list (step
S65).
[0196] When the inputted serial number (or the serial
number recognition result) falls under any of the serial
numbers in the counterfeit note list (step S65: Yes), the
counterfeit note list judgment unit 64 judges that the ban-
knote having the inputted serial number (or the serial
number recognition result) is a counterfeit note, and dis-
plays an alarm informing that the banknote is a counterfeit

note on the screens of the display unit 31 and the oper-
ation display unit 16 (step 66). Then, the counterfeit note
list judgment unit 64 finishes the processing operation
shown in Fig. 13.
[0197] As a result, a user can recognize the presence
of a counterfeit note based on the alarm display of the
display unit 31 and the operation/display unit 16.
[0198] When the counterfeit note list judgment unit 64
judges that the inputted serial number (or the serial
number recognition result) does not fall under any of the
serial numbers in the counterfeit note list (step S65: No),
the banknote detailed information creating unit 38C in
the management-side control unit 38 creates banknote
detailed information based on the inputted serial number
(or the serial number recognition result) of the banknote
and the banknote information (step S67).
[0199] When the banknote detailed information is cre-
ated by the banknote detailed information creating unit
38C, the DB control unit 38E in the management-side
control unit 38 registers the banknote detailed informa-
tion in the database 33 (step S68), and finishes the
processing operation shown in Fig. 13.
[0200] When a serial number recognition result is not
obtained in the step S61 (step S61: No), the serial number
registration condition processing unit 38B finishes the
processing operation shown in Fig. 13.
[0201] When it is judged that the character of the com-
parison-required specific digit in the serial number rec-
ognition result is a determined character in the step S62
(step S62: Yes), the unit for judging the allowable number
of error characters 62 in the serial number registration
condition processing unit 38B judges whether or not the
number of error characters in the serial number recogni-
tion result is equal to or less than the allowable number
of error characters (step S69).
[0202] When it is judged that the number of error char-
acters in the serial number recognition result is not equal
to or less than the allowable number of error characters
(step S69: No), the serial number input demanding unit
65 advances the process to a step S63 so as to demand
an inputting operation of a serial number.
[0203] When it is judged that the number of error char-
acters in the serial number recognition result is equal to
or less than the allowable number of error characters in
the step S69 (step S69: Yes), the coincidence rate judg-
ment unit 63 in the serial number registration condition
processing unit 38B judges whether or not a coincidence
rate between the character recognition results of the re-
spective serial numbers exceeds the comparison-re-
quired coincidence rate (step S70).
[0204] When it is judged that the coincidence rate ex-
ceeds the comparison-required coincidence rate (step
S70: Yes), the counterfeit note list judgment unit 64 judg-
es that a recognition reliability of the serial number rec-
ognition result is high, and advances the process to a
step S65 so as to judge whether the serial number rec-
ognition result falls under any of the serial numbers in
the counterfeit note list.
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[0205] When it is judged that the coincidence rate be-
tween the character recognition results of the respective
serial numbers do not exceed the comparison-required
coincidence rate in the step S70 (step S70: No), the serial
number input demanding unit 65 judges that a recognition
reliability of the serial number recognition result is low,
and advances the process to the step S63 so as to de-
mand an inputting operation of the serial number.
[0206] In the banknote detailed information registra-
tion process shown in Fig. 13, the serial number recog-
nizing unit 38A obtains a serial number recognition result.
Then, when the character of the comparison-required
specific digit in the serial number recognition result is a
determined character, the number of error characters in
the serial number recognition result is equal to or less
than the allowable number of error characters, the coin-
cidence rate between the character recognition results
exceeds the comparison-required coincidence rate, and
the serial number recognition result does not fall under
any of the serial numbers in the counterfeit note list, it is
judged that the serial number recognition result meets
the predetermined registration conditions. Then, ban-
knote detailed information is created based on the serial
number recognition result and the banknote information,
and the thus created banknote detailed information is
registered in the database 33. Even when the serial
number recognition result includes an error character "?",
the serial number recognition result is judged as a serial
number that can be specified and the serial number rec-
ognition result can be registered in the database 33, as
long as the predetermined registration conditions are
met. Thus, an operational burden on a user who inputs
a serial number can be remarkably reduced.
[0207] In addition, in the banknote detailed information
registration process, the serial number recognizing unit
38A obtains a serial number recognition result. When the
character of the comparison-required specific digit in the
serial number recognition result is an error character "?",
or the number of error characters in the serial number
recognition result exceeds the allowable number of error
characters, or the coincidence rate between the charac-
ter recognition results of the respective serial numbers
does not exceed the comparison-required coincidence
rate, it is judged that the serial number recognition result
does not meet the predetermined registration conditions,
and an inputting operation of the serial number is de-
manded. That is to say, when the predetermined regis-
tration conditions are not met, the serial number recog-
nition result is judged as a serial number that cannot be
specified and an inputting operation of the serial number
is demanded. Thus, needless registration, i.e., registra-
tion of the serial number that cannot be specified as it is
in the database 33, can be avoided.
[0208] Fig. 14 is a flowchart showing a processing op-
eration in relation to a banknote detailed information
search process performed by the management-side con-
trol unit 38 of the banknote management apparatus 3.
[0209] The banknote detailed information search proc-

ess shown in Fig. 14 is a process for searching banknote
detailed information of a serial number recognition result
which is approximate to the serial number to be searched,
from banknote detailed information about serial numbers
including error characters registered in the database 33.
[0210] In Fig. 14, the management-side control unit 38
judges whether a start operation of the serial number
search image screen 90 shown in Fig. 8 is detected or
not (step S81).
[0211] When a start operation of the serial number
search image screen 90 is detected (step S81: Yes), the
management-side control unit 38 displays the serial
number search image screen 90 on the screen of the
display unit 31 (step S82).
[0212] The search condition setting unit 38H in the
management-side control unit 38 judges whether an in-
putting operation of a serial number to be searched
through the information-to-be-searched inputting unit
32D is detected or not (step S83). The inputting operation
is an operation for inputting a serial number to be
searched in the serial number input field 92 on the serial
number search image screen 90 through the information-
to-be-searched inputting unit 32D.
[0213] When an inputting operation of a serial number
to be searched is detected (step S83: Yes), the search
condition setting unit 38H judges whether or not a des-
ignating operation for designating, as a search condition,
the number of searched error characters of serial num-
bers in the banknote detailed information registered in
the database 33 through the search condition designat-
ing unit 32E is detected (step S84). The designating op-
eration is an operation for designating and inputting a
search condition in the designating field 93 on the serial
number search image screen 90 through the search con-
dition designating unit 32E.
[0214] When a designating operation for designating
the number of searched error characters as a search
condition is detected (step S84: Yes), the search condi-
tion setting unit 38H sets the number of searched error
characters as a search condition in the search condition
setting memory unit 37 (step S85), and advances the
process to a step S83 so as to judge whether an inputting
operation of a serial number to be searched is detected
or not.
[0215] When a designating operation for designating
the number of searched error characters as a search
condition is not detected (step S84: No), the search con-
dition setting unit 38H judges whether or not a designat-
ing operation for designating, as a search condition, the
number of approximate searched digits of serial numbers
in the banknote detailed information registered in the da-
tabase through the search condition designating unit 32E
is detected (step S86). The designating operation is an
operation for designating the number of approximate
searched digits in the designating field 94 on the serial
number search image screen 90 through the search con-
dition designating unit 32E.
[0216] When a designating operation for designating
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the number of approximate searched digits as a search
condition is detected (step S86: Yes), the search condi-
tion setting unit 38H sets the number of approximate
searched digits as a search condition in the search con-
dition setting memory unit 37 (step S87), and advances
the process to the step S83 so as to judge whether an
inputting operation of a serial number to be searched is
detected or not.
[0217] When a designating operation for designating
the number of approximate searched digits as a search
condition is not detected (step S86: No), the search con-
dition setting unit 38H judges whether or not a designat-
ing operation for designating, as a search condition, a
search-required specific digit of serial numbers in the
banknote detailed information registered in the database
33 through the search condition setting unit 32E is de-
tected (step S88). The designating operation is an oper-
ation for inputting a check in the checkbox designating
field 95 on the serial number search image screen 90
through the search condition setting unit 32E. This search
condition is intended for only banknote detailed informa-
tion about a serial number whose search-required spe-
cific digit is a determined character.
[0218] When a designating operation for designating
the search-required specific digit of a serial number as a
search condition is detected (step S88: Yes), the search
condition setting unit 38H sets the search-required spe-
cific digit as a search condition in the search condition
setting memory unit 37 (step S89), and advances the
process to the step S83 so as to judge whether an input-
ting operation of a serial number to be searched is de-
tected or not.
[0219] When a designating operation for designating
the search-required specific digit of a serial number as a
search condition is not detected (step S88: No), the
search control unit 38F in the management-side control
unit 38 judges whether a search start operation is detect-
ed or not (step S90).
[0220] When a search start operation is not detected
(step S90: No), the search control unit 38F judges wheth-
er a search finish operation is detected or not (step S91).
[0221] When a search finish operation is detected
(step S91: Yes), the search control unit 38F finishes the
processing operation shown in Fig. 14. On the other
hand, when a search finish operation is not detected (step
S91: No), the search control unit advances the process
to the step S83 so as to judge whether an inputting op-
eration of a serial number to be searched is detected or
not.
[0222] When a search start operation is detected (step
S90: Yes), the search control unit 83F searches, from
the database 33, banknote detailed information of a serial
number (a serial number recognition result or an inputted
serial number) approximate to the serial number to be
searched that has been inputted in the step S83, based
on a search condition set in the search condition setting
memory unit 37 (step S92). Then, the search control unit
83F displays a list of banknote detailed information as

the search result on the screen of the display unit 31 (step
S93), and advances the process to the step S91 whether
a search finish operation is detected or not.
[0223] When an inputting operation of a serial number
to be searched is not detected (step S83: No), the search
condition setting unit 38H advances the process to the
step S83 so as to judge whether an inputting operation
of a serial number to be searched is detected or not.
[0224] In the banknote detailed information registra-
tion process shown in Fig. 14, based on a search condi-
tion set in the search condition setting memory unit 37,
banknote detailed information about an identification in-
formation recognition result approximate to the serial
number to be searched, which has been inputted by the
information-to-be-searched inputting unit, is searched
from banknote detailed information of serial number rec-
ognition results including determined characters and/or
error characters registered in the database 33. Thus, the
banknote detailed information of a serial number recog-
nition result approximate to the serial number to be
searched can be easily searched from the banknote de-
tailed information about serial number recognition results
including undetermined characters.
[0225] In this embodiment, based on a determined
character or an error character "?" in the serial number
recognition result when a serial number recognition result
meets a predetermined registration condition, for exam-
ple, when the serial number recognition result can be
specified regardless of the presence of an error character
in the serial number recognition result, the serial number
recognition result is registered in the database 33. On
the other hand, when a serial number recognition result
does not meet a predetermined registration condition, for
example, when the serial number recognition result can-
not be specified, registration of the serial number recog-
nition result in the database 33 is forbidden. As a result,
in this embodiment, needless registration of the serial
number recognition result that cannot be specified in the
database 33 as it is can be avoided. In addition, even
when a serial number recognition result includes an error
character "?", the serial number recognition result can
be registered in the database 33 without any inputting
operation, as long as the serial number recognition result
can be specified. Thus, an operational burden on a user
who inputs a serial number can be remarkably reduced.
[0226] In addition, in this embodiment, when a char-
acter of a comparison-required specific digit in the serial
number recognition result is a determined character, the
serial number recognition result is judged to be capable
of being specified, and the serial number recognition re-
sult is registered in the database 33. On the other hand,
when a character of the comparison-required specific
digit is an error character, the serial number recognition
result is judged to be incapable of being specified, and
registration of the serial number recognition result in the
database 33 is forbidden. As a result, in this embodiment,
even when the serial number recognition result includes
an error character, the serial number recognition result
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can be registered in the database 33 without any inputting
operation, as long as the serial number recognition result
meets the condition of the comparison-required specific
digit. Thus, an operational burden on a user who inputs
a serial number can be remarkably reduced.
[0227] In addition, in this embodiment, a user can uses
the specific digit designating unit 32A so as to freely des-
ignate, as a comparison-required specific digit, a char-
acter required for recognizing a serial number recognition
result, such as a character representing a Mint or a digit
describing a character used for checking digit. Thus, it is
possible to cope with various banknotes of different digits
describing characters required for recognition sufficient-
ly. Further, a registration condition range subject to a
comparison-required specific digit can be freely set.
[0228] In addition, in this embodiment, when the
number of error characters in a serial number recognition
result is equal to or less than the allowable number of
error characters, the serial number recognition result is
judged to be capable of being specified, and the serial
number recognition result is registered in the database
33. On the other hand, when the number of error char-
acters in the serial number recognition result exceeds
the allowable number of error characters, the serial
number recognition result is judged to be incapable of
being specified, and registration of the serial number rec-
ognition result in the database 33 is forbidden. As a result,
in this embodiment, even when the serial number recog-
nition result includes an error character, the serial
number recognition result can be registered in the data-
base 33 without any inputting operation, as long as the
serial number recognition result meets the condition of
the allowable number of error characters. Thus, an op-
erational burden on a user who inputs a serial number
can be remarkably reduced.
[0229] In addition, in this embodiment, a user can use
the unit for designating the allowable number of error
characters 32B so as to freely designate the allowable
number of error characters for recognizing a serial
number recognition result. Thus, it is possible to cope
with various banknotes of different digits describing char-
acters required for recognition sufficiently. Further, a reg-
istration condition range subject to the number of error
characters can be freely set.
[0230] In addition, in this embodiment, when a char-
acter of a comparison-required specific digit in a serial
number recognition result is a determined character, and
when the number of error characters in the serial number
recognition result is equal to or less than the allowable
number of error characters, the serial number recognition
result is judged to meet the predetermined registration
conditions. On the other hand, when the character of the
comparison-required specific digit in the serial number
recognition result is an error character, or when a char-
acter of the comparison-required specific digit in the se-
rial number recognition result is a determined character,
and when the number of error characters in the serial
number recognition result exceeds the allowable number

of error characters, the serial number recognition result
is judged not to meet the predetermined registration con-
ditions. As a result, even when the serial number recog-
nition result includes an error character, the serial
number recognition result can be registered in the data-
base 33 without any inputting operation, as long as the
serial number recognition result meets the conditions of
the comparison-required specific digit and the allowable
number of error characters. Thus, an operational burden
on a user who inputs a serial number can be remarkably
reduced.
[0231] In addition, in this embodiment, when a serial
number recognition result does not meet the predeter-
mined registration condition, an inputting operation for
the serial number recognition result is demanded. When
an inputting operation for inputting the serial number rec-
ognition result is detected, the serial number recognition
result inputted by the inputting operation is registered in
the database 33. As a result, only when the serial number
recognition result does not meet the predetermined reg-
istration condition, an inputting operation of the serial
number recognition result is demanded. Thus, an oper-
ational burden on a user who inputs a serial number can
be remarkably reduced.
[0232] In addition, in this embodiment, banknote de-
tailed information about a serial number recognition re-
sult approximate to the serial number to be searched,
which has been inputted by the information-to-be-
searched inputting unit 32D, is searched from banknote
detailed information about serial number recognition re-
sults including determined characters and/or error char-
acters registered in the database 33. Thus, even when
the serial number recognition result includes an error
character, banknote detailed information about a serial
number recognition result approximate to the serial
number to be searched can be easily searched.
[0233] In addition, in this embodiment, when a ban-
knote has a plurality of serial numbers of the same con-
tents, character recognition results of these serial num-
bers are compared with each other. When all the char-
acters of the corresponding digit in the character recog-
nition results are the same recognizable characters, the
character is determined as a determined character of the
digit. When the characters of the corresponding digit in
the character recognition results are different characters
including at least one recognizable character, a given
character among these different characters is deter-
mined as a determined character of the digit. When all
the characters of the corresponding digit in the character
recognition results are unrecognizable characters, the
character of the digit is determined as an error character.
After the characters of all the digits in the character rec-
ognition results have been determined, a serial number
recognition result including a determined character
and/or an error character is obtained. Thus, based on
the comparison result among the plurality of character
recognition results, the characters of all the digits in the
serial number recognition result can be determined.
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[0234] In addition, when characters of the correspond-
ing digit in the character recognition results are different
characters including at least one recognizable character,
and a given character among these different characters
is determined as a determined character of the corre-
sponding digit, the character of the corresponding digit
of the character recognition result having the smallest
number of unrecognizable characters among the plurality
of character recognition results, is determined as a de-
termined character of the corresponding digit. Thus, the
characters of the respective digits in the serial number
recognition result can be easily determined.
[0235] In addition, in this embodiment, when charac-
ters of the corresponding digit in the character recognition
results are different characters including at least one rec-
ognizable character, and a given character among these
different characters is determined as a determined char-
acter of the corresponding digit, the character of the cor-
responding digit of the character recognition result of a
higher priority order stored in the priority order memory
unit 50 among the plurality of character recognition re-
sults, is determined as a determined character of the cor-
responding digit. Thus, the characters of the respective
digits in the serial number recognition result can be easily
determined.
[0236] In addition, in this embodiment, when a coinci-
dence rate calculated by the different number checking
unit 46 does not exceed a comparison-required coinci-
dence rate which has been designated by the coinci-
dence rate designating unit 32C, the serial number rec-
ognition result is judged not to meet the predetermined
registration condition. As a result, in this embodiment,
when a coincidence rate does not exceed a comparison-
required coincidence rate, it is judged that the coinci-
dence rate between the recognizable characters of the
corresponding digit in the character recognition results
is low, and that a recognition reliability of the serial
number recognition result is low. Thus, registration of the
serial number recognition result in the database 33 is
forbidden. Thus, problem caused by error recognition of
the serial number recognition result can be avoided.
[0237] In addition, in this embodiment, for example,
even if a customer comes a financial institute and claims
that this banknote is a counterfeit note that has been
dispensed from an ATM of this financial institute, the se-
rial number of the banknote is searched from the ban-
knote detailed information registered in the database 33,
and the search result is displayed on the screen of the
display unit 31. Thus, in this embodiment, when the cor-
responding serial number is registered, the claim of the
customer is accepted. On the other hand, when the cor-
responding serial number is not registered, it is possible
to argue against the customer that this banknote is not
a banknote that has been dispensed from an ATM of this
financial institute.
[0238] In addition, in this embodiment, for example,
when a financial institute dispenses an unfit banknote to
a superordinate bank, the banknote detailed information

of the unfit note is registered in the database 33. In this
case, even if the superordinate bank claims that the dis-
pensed banknote is a counterfeit note, the serial number
of the banknote is searched from the banknote detailed
information registered in the database 33, and the search
result is displayed on the screen of the display unit 31.
Thus, in this embodiment, when the corresponding serial
number is registered, the claim of the superordinate bank
is accepted. On the other hand, when the corresponding
serial number is not registered, it is possible to argue
against the superordinate bank that this banknote is not
a banknote that has been dispensed from this financial
institute.
[0239] In this embodiment, there is described an ex-
ample in which a plurality of, e.g., two serial numbers of
the same contents are described on a banknote. How-
ever, even when there is only one serial number on a
banknote, the same effect can be provided. In this case,
the serial number recognizing unit 38A recognizes the
serial number through the serial number character rec-
ognizing unit 43, and obtains a character recognition re-
sult including a recognizable character and/or an unrec-
ognizable character. Then, after the processes by the
character determining unit 45 and the serial number rec-
ognition result obtaining unit 47, the serial number rec-
ognizing unit 38A obtains the respective digits of the ob-
tained character recognition result as a serial number
recognition result. When there is only one serial number,
the serial number recognizing unit 38A can recognize a
serial number recognition result, without using the serial
number comparing unit 44, the different number checking
unit 46, the unit for calculating the number of unrecog-
nizable characters 48, the memory unit for the number
of unrecognizable characters 49, and the priority order
memory unit 50
[0240] Also in this case, when it is judged whether or
not the serial number recognition result obtained by the
serial number recognizing unit 38A meets a predeter-
mined registration condition, the serial number registra-
tion condition processing unit 38B judges whether or not
the registration conditions of the comparison-required
specific digit and the allowable number of error charac-
ters are met, by means of the specific digit judgment unit
61 and the unit for judging the allowable number of error
characters 62. When the unit for judging the allowable
number of error characters 62 judges that the number of
error characters in the serial number recognition result
is equal to or less than the allowable number of error
characters, the serial number registration condition
processing unit 38B judges whether the serial number
recognition result falls under any of serial numbers in the
counterfeit note list or not, without performing the judg-
ment operation of the coincidence rate judgment unit 63.
[0241] In this manner, even the number of serial num-
bers of a banknote is one, the banknote management
apparatus 3 obtains a character recognition result of the
serial number, and obtains a serial number recognition
result based on the obtained character recognition result.
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When the serial number recognition result meets a pre-
determined registration condition, the banknote detailed
information based on the serial number recognition result
is registered in the database 33. On the other hand, when
the serial number recognition result does not meet the
predetermined registration condition, registration of the
serial number recognition result is forbidden, and an in-
putting operation for inputting the serial number is de-
manded.
[0242] In addition, in this embodiment, when there are
a plurality of serial numbers of the same contents on a
banknote, the character recognition results of the serial
numbers are compared with each other for each digit,
and the characters of all the digits in the character rec-
ognition results are determined by the character deter-
mining unit 45, so as to obtain a serial number recognition
result. However, for example, among the number of un-
recognizable characters in the character recognition re-
sult of the serial number A and the number of unrecog-
nizable characters in the character recognition result of
the serial number B, the characters of all the digits of the
character recognition result having the smallest number
of unrecognizable characters may be selected and de-
termined, so as to obtain a serial number recognition re-
sult. In this case, a process burden for determining char-
acters of the respective digits in the serial number rec-
ognition result can be significantly reduced.
[0243] In addition, in this embodiment, it is judged
whether the second registration condition is met or not
based on the number of error characters in the serial
number recognition result. However, for example, it is
possible to judge whether the second registration condi-
tion is met or not based on the number of determined
characters in the serial number recognition result. When
the number of determined characters in the serial number
recognition result is equal to or more than the number of
comparison-required determined characters, the second
registration condition may be judged to be met. In this
case, a unit for designating the number of determined
characters for designating the number of comparison-
required determined characters, in place of the unit for
designating the allowable number of error characters
32B, provides the same effect.
[0244] In addition, in this embodiment, the serial
number recognition result is registered in the database
33. In this case, when the first registration condition re-
lating to a comparison-required specific digit, the second
registration condition relating to the number of error char-
acters, the third registration condition relating to a coin-
cidence rate, and the fourth registration condition relating
to a counterfeit note are respectively met, the banknote
detailed information including the serial number recog-
nition result is registered in the database 33. However,
for example, when any one or a plurality of the first reg-
istration condition relating to a comparison-required spe-
cific digit, the second registration condition relating to the
number of error characters, the third registration condi-
tion relating to a coincidence rate, and the fourth regis-

tration condition relating to a counterfeit note is(are) met,
it is possible to register the banknote detailed information
including the serial number recognition result in the da-
tabase 33.
[0245] In addition, in this embodiment, the serial
number recognizing unit 38A is disposed on the banknote
management apparatus 3. However, the serial number
recognizing unit 38A may be disposed on the banknote
handling apparatus 2. In this case, a burden on the ban-
knote management apparatus can be significantly re-
duced.
[0246] In addition, in this embodiment, all the banknote
detailed information is registered in the database 33.
However, only a serial number (a serial number recog-
nition result or an inputted serial number) of a banknote
among the banknote detailed information, may be regis-
tered.
[0247] In addition, in this embodiment, there is de-
scribed by way of example the banknote management
system 1 that register banknote detailed information in-
cluding a serial number of a banknote in the database
33. However, it goes without saying that the present in-
vention can be applied to a system that manages a paper
sheet such as a coupon and a check based on identifi-
cation information described on the paper sheet for rec-
ognizing the paper sheet.
[0248] Although the embodiment has been as de-
scribed above, the scope of the technical idea of the
present invention is not limited thereto, and various em-
bodiments can be achieved without departing from the
scope of the technical idea recited in the claims. In ad-
dition, the effects described in this embodiment are not
limited thereto.
[0249] Out of the respective processes described in
this embodiment, a part of or all of the processes which
are described as the automatic processes may be man-
ually performed. Alternatively, a part of or all of the proc-
esses which are described as the manual processes may
be automatically performed by a known method. More-
over, unless otherwise specified, the process procedure,
the control procedure, the concrete names, and the in-
formation including various data and parameters, may
be optionally changed.
[0250] Further, the illustrated respective constituent el-
ements of the apparatuses are functional and conceptu-
al, and it is not necessary that the constituent elements
are physically structured as the illustration. Namely, the
concrete form of dispersion and integration of the respec-
tive apparatuses is not limited to the illustrated examples,
but all or one of the apparatuses can be functionally or
physically dispersed and integrated at optional unit in ac-
cordance with various loads and used conditions.
[0251] Furthermore, all or an optional part of the re-
spective process functions performed in the respective
apparatuses may be realized by a CPU (Central Process-
ing Unit) (or a micro computer such as an MPU (Micro
Processing Unit) and an MCU (Micro Controller Unit))
and an information processing program that is analyzed
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and executed by the CPU (or a micro computer such as
an MPU and an MCU), or may be realized as a hardware
by a wired logic.

Claims

1. A paper sheet management apparatus comprising:

an identification information recognizing unit
that performs a character recognition based on
identification information of a paper sheet, com-
posed of predetermined digits for identifying a
paper sheet, obtains a character recognition re-
sult including a recognizable character and/or
an unrecognizable character, and obtains an
identification information recognition result in-
cluding a recognizable determined character
and/or an unrecognizable undetermined char-
acter based on the obtained character recogni-
tion result;
a registration condition judgment unit that judg-
es whether or not the identification information
recognition result meets a predetermined regis-
tration condition, based on the determined char-
acter or the undetermined character in the iden-
tification information recognition result which
has been obtained by the identification informa-
tion recognizing unit; and
a registration control unit that registers the iden-
tification information recognition result in a stor-
age unit when the registration condition judg-
ment unit judges that the identification informa-
tion recognition result meets the predetermined
registration condition, and forbids registration of
the identification information recognition result
in the storage unit when the registration condi-
tion judgment unit judges that the identification
information recognition result does not meet the
predetermined registration condition.

2. The paper sheet management apparatus according
to claim 1, comprising a specific digit designating
unit that designates a given specific digit among the
predetermined digits of the identification information
recognition result,
wherein the registration condition judgment unit
judges that: the identification information recognition
result meets the predetermined registration condi-
tion when a character of the specific digit in the iden-
tification information recognition result, which has
been designated by the specific digit designating
unit, is the determined character; and judges that the
identification information recognition result does not
meet the predetermined registration condition when
a character of the specific digit in the identification
information recognition result, which has been des-
ignated by the specific digit designating unit, is the

undetermined character.

3. The paper sheet management apparatus according
to claim 1, comprising a unit for designating an al-
lowable number of undetermined characters among
the predetermined digits of the identification infor-
mation recognition result,
wherein the registration condition judgment unit
judges that: the identification information recognition
result meets the predetermined registration condi-
tion when a total number of the undetermined char-
acters in the identification information recognition re-
sult is equal to or less than the allowable number of
undetermined characters which has been designat-
ed by the unit for designating the allowable number
of undetermined characters; and judges that the
identification information recognition result does not
meet the predetermined registration condition when
the total number of the undetermined characters in
the identification information recognition result ex-
ceeds the allowable number of undetermined char-
acters which has been designated by the unit for
designating the allowable number of undetermined
characters.

4. The paper sheet management apparatus according
to claim 1, comprising:

a specific digit designating unit that designates
a given specific digit among the predetermined
digits of the identification information recognition
result; and
a unit for designating an allowable number of
undetermined characters among the predeter-
mined digits of the identification information rec-
ognition result;
wherein the registration condition judgment unit
judges that: the identification information recog-
nition result meets the predetermined registra-
tion condition when a character of the specific
digit in the identification information recognition
result, which has been designated by the spe-
cific digit designating unit, is the determined
character, and when a total number of the un-
determined characters in the identification infor-
mation recognition result is equal to or less than
the allowable number of undetermined charac-
ters which has been designated by the unit for
designating the allowable number of undeter-
mined characters; and judges that the identifi-
cation information recognition result does not
meet the predetermined registration condition
when a character of the specific digit in the iden-
tification information recognition result, which
has been designated by the specific digit desig-
nating unit, is the undetermined character, or
when the total number of the undetermined char-
acters in the identification information recogni-
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tion result exceeds the allowable number of un-
determined characters which has been desig-
nated by the unit for designating the allowable
number of undetermined characters.

5. The paper sheet management apparatus according
to any one of claims 1 to 4, comprising an inputting
operation demanding unit that demands an inputting
operation relating to the identification information
recognition result, when the registration control unit
judges that the identification information recognition
result does not meet the predetermined registration
condition,
wherein, when an inputting operation relating to the
identification information recognition result in re-
sponse to the inputting operation demanding unit is
detected, the registration control unit registers the
inputted identification information in the storage unit.

6. The paper sheet management apparatus according
to any one of claims 1 to 4, comprising:

an information-to-be-searched inputting unit
that inputs identification information to be
searched; and
a search control unit that searches an identifi-
cation information recognition result approxi-
mate to the identification information to be
searched which has been inputted by the infor-
mation-to-be-searched inputting unit, from the
identification information recognition result in-
cluding the determined character and/or the un-
determined character registered in the storage
unit.

7. The paper sheet management apparatus according
to any one of claims 1 to 4, wherein
the identification information recognizing unit in-
cludes:

a character recognizing unit that performs a
character recognition on a plurality of pieces of
identification information of the same contents
from the paper sheet, and obtains character rec-
ognition results about the respective identifica-
tion information including a recognizable char-
acter and/or an unrecognizable character;
a comparing unit that compares the character
recognition results of the respective identifica-
tion information for each digit, which have been
obtained by the character recognizing unit;
a character determining unit that determines,
when all the characters of the corresponding dig-
it in the character recognition results which have
been compared with each other by the compar-
ing unit are the same recognizable character,
the character as the determined character of the
corresponding digit; when characters of the cor-

responding digit in the character recognition re-
sults are different characters including at least
one recognizable character, the character de-
termining unit determines a given character
among these different characters as the deter-
mined character of the corresponding digit; and
when all the characters of the corresponding dig-
it in the character recognition results are unrec-
ognizable characters, the character determining
unit determines the character as the undeter-
mined character of the corresponding digit; and
an identification information recognition result
obtaining unit that obtains the identification in-
formation recognition result including the deter-
mined character and/or the undetermined char-
acter, after the characters of all the digits in the
character recognition results have been deter-
mined by the character determining unit.

8. The paper sheet management apparatus according
to claim 7, wherein
when the characters of the corresponding digit in the
character recognition results are different characters
including at least one recognizable character, and a
given character among these different characters is
determined as the determined character of the cor-
responding digit, the character determining unit de-
termines, as the determined character of the corre-
sponding digit, a character of the corresponding digit
in the character recognition result having the small-
est total number of the unrecognizable characters
among the plurality of character recognition results.

9. The paper sheet management apparatus according
to claim 7, comprising a priority order storage unit
that stores a priority order of the plurality of identifi-
cation information having the same contents on the
paper sheet, wherein
when the characters of the corresponding digit in the
character recognition results are different characters
including at least one recognizable character, and a
given character among these different characters is
determined as the determined character of the cor-
responding digit, the character determining unit de-
termines, as the determined character of the corre-
sponding digit, a character of the corresponding digit
of the character recognition result whose priority or-
der is higher, and which is stored in the priority stor-
age unit, among the plurality of character recognition
results.

10. The paper sheet management apparatus according
to claim 7, comprising:

a coincide rate calculating unit that calculates a
coincidence rate in which the recognizable char-
acters of the corresponding digit in the plurality
of character recognition results, which have
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been compared with each other by the compar-
ing unit, coincide with each other; and
an allowable coincidence rate designating unit
that designates an allowable coincidence rate;
wherein
the registration condition judgment unit judges
that the identification information recognition re-
sult does not meet the predetermined registra-
tion condition, when the coincidence rate which
has been calculated by the coincidence rate cal-
culating unit does not exceeds the allowable co-
incidence rate which has been designated by
the allowable coincidence rate designating unit.

11. The paper sheet management apparatus according
to claim 7, comprising:

an information-to-be-searched inputting unit
that inputs identification information to be
searched; and
a search control unit that searches an identifi-
cation information recognition result approxi-
mate to the identification information to be
searched which has been inputted by the infor-
mation-to-be-searched inputting unit, among
one or more identification information recogniz-
ing results including the determined character
and/or the undetermined character registered in
the storage unit.

12. The paper sheet management apparatus according
to any one of claims 1 to 4, wherein
the identification information recognizing unit in-
cludes:

a character recognizing unit that performs a
character recognition on a plurality of pieces of
identification information of the same contents
from the paper sheet, and obtains character rec-
ognition results about the respective identifica-
tion information including a recognizable char-
acter and/or an unrecognizable character;
a comparing unit that compares the character
recognition results of the respective identifica-
tion information for each digit, which have been
obtained by the character recognizing unit;
a character determining unit that determines the
determined character and/or the undetermined
character by the characters of all the digits in
the character recognition result having the
smallest total number of the unrecognizable
characters among the plurality of character rec-
ognition results which have been compared with
each other by the comparing unit; and
an identification information recognition result
obtaining unit that obtains the identification in-
formation recognition result including the deter-
mined character and/or the undetermined char-

acter, after the characters of all the digits in the
character recognition results have been deter-
mined by the character determining unit.

13. A paper sheet management method comprising:

performing a character recognition based on
identification information of a paper sheet, com-
posed of predetermined digits for recognizing a
paper sheet, obtaining a character recognition
result including a recognizable character and/or
an unrecognizable character, and obtaining an
identification information recognition result in-
cluding a recognizable determined character
and/or an unrecognizable undetermined char-
acter based on the obtained character recogni-
tion result;
judging whether or not the identification informa-
tion recognition result meets a predetermined
registration condition, based on the determined
character or the undetermined character in the
obtained identification information recognition
result; and
registering the identification information recog-
nition result in a storage unit when the identifi-
cation information recognition result is judged to
meet the predetermined registration condition,
and forbidding registration of the identification
information recognition result in the storage unit
when the identification information recognition
result is judged not to meet the predetermined
registration condition.

14. A paper sheet management program that causes a
processing program to be executed by a computer
device, the processing program comprising:

performing a character recognition based on
identification information of a paper sheet, com-
posed of predetermined digits for recognizing a
paper sheet, obtaining a character recognition
result including a recognizable character and/or
an unrecognizable character, and obtaining an
identification information recognition result in-
cluding a recognizable determined character
and/or an unrecognizable undetermined char-
acter based on the obtained character recogni-
tion result;
judging whether the identification information
recognition result meets a predetermined regis-
tration condition or not, based on the determined
character or the undetermined character in the
obtained identification information recognition
result; and
registering the identification information recog-
nition result in a storage unit when the identifi-
cation information recognition result is judged to
meet the predetermined registration condition,
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and forbidding registration of the identification
information recognition result in the storage unit
when the identification information recognition
result is judged not to meet the predetermined
registration condition.
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