VALUE MEDIUM PROCESSOR BACKGROUND OF THE INVENTION 1. Field of the Invention This
invention relates to an apparatus for judging. conditions of securities such as bank bills and monetary
bills and more specifically to a value medium processor for judging circulatability of the securities
from their break and rupture. 2. Description of Related Art -A so-called "circulatability judgment
function” for judging circulatability from break, rupture and the like (hereinafter called "break") of bank
bills inserted is provided to recent bank bill processors. As described in Patent Document 1, for
example, this function stores in advarzaragimaiztabilitygodgssorievel of bank bills capable of
circulation in a memory, compares a condition level of the bank bill inserted with the circulatability
judgment level stored in the memory and rejects the bank bills under a worse condition. [Patent
Document 1] Patent No. 2,801,707 The circulatability judgment function according to the related art
rejects the bank bill on the basis oPAEKEEANED D ditHe BERBIIAY a whole. Therefore,
circulatability judgment is made on the defective ratio in the overall bank bill without discriminating

deficiency of ain ifigdkehn® fofty® Invention

This invention relates to an apparatus for 7judging.
conditions of securities such as bank bills and monetary bills
and more specifically to a value medium processor for judging
circulatability of the securifies from their break and rupture.
2. Description of Related Art

-A so-called “circulatability judgment function” for
judging circulatability frdm break, rupture and the 1like
(hereinafter called “break” )} of bank bills inserted is provided
to recent bank bill processors. As described in Patent
Document 1, for example, this function stores in advance a
circulatability Jjudgment level of bank bills capable of
circulation in a memory, compares a condition level of the bank
bill inserted with the circulatability judgment level stored
in the memory and rejects the bank bills under a worse
condition.

[Patent Document 1] Patent No. 2,801,707

The circulatability judgment function according to the
related art rejects the bank bill on the basis of a defective
ratio of the bank bill as a whole. Therefore, circulatability
judgment is made on the defective ratio in the overall bank

bill without discriminating deficiency of an important portion



1 and that of other portions as in the case of the Singaporean bank bills in which deficiency of the
bank bill number lowers the value of the bank bill and in the case of the Indonesian bank bills in
which the existence of a transmission window in the plastic bank bills is an important factor for
authenticity judgment, for example. For this reason, the circulatability judgment function according to
the related art is likely to accept the bank bills the important portion of which should not be originally
accepted when the bank bills are under the defective condition such that they can be judged as
authentic as andhdlea 5UNMMARYE OBJHE MEEAS ION theievaskthefproikems tgspolbed mbove, the
invention aims at providing an apparatus that divides a value medium such as a bank bill into an
important porkiénlarkiid henimpdriatt pefiionisnitablyfrdjbetshanlvdiid inedinirethelivmegarsant
portion of which falls off even under the defective condition such that the bank bill can be judged as
normal as a vithSteVaH&en ot i dpaade dpidrceandioifor the dedsce of thé heor-irdpossdsportion by
allowing the defects to a certain extent. To solve the problems described above, the invention first
judges a kindGIEHBAR bl ARdWRIGRARA RRéAtsECE of a transmission window in

the plastic bank bills is an important factor for authenticity
judgment, for example. For this reason, the circulatability
judgment function according to the related art is likely to
accept the bank bills the important portion of which should
not be originally accepted when the bank bills are under the
defective condition such that they can be judged as authentic
as a whole.
SUMMARY OF THE INVENTION

In view of the problems described above, the invention
aims at providing an apparatus that divides a value medium such
as a bank bill into an important portion and a non-important
portion, suitably rejects the value medium the important
portion of which falls off even under the defective condition
such that the bank bill can be judged as normal as a whole,
and improves an acceptance ratio for the defect of the
non-important portion by allowing the defects to a certain
extent.

To solve the problems described above, the invention
first judges a kind of a bank bill and its direction when £he
bank bill is used as the value medium, for example. The term

“direction” of the bank bill means a minor direction and a major



bank bill is used as the value medium, for example. The term "direction” of the bank bill means a
minor direction and a major 2 direction in consideration of the surface and back of the bank bill. The
invention specifies an existence position of pattern information inherent to the value medium as such
a bank bill number on the basis of the kind of the bank bill and its direction and calculates a defective
area of a region in which the bank bill number exists and a defective area including the other region,
for example, the regions other than the bank bill number region, an entire region of the bank bill and
the like. The dnusatibhgudjasdbnsixfentive comditon oé eachiegina iy bise 10l cings | ptakitity
reference value for circulatability judgment stored beforehand for each region, and executes a return
processing ofthélbank Bilewhenvke haok bidpebidkees maoh mwie thancie pisedlatahiityoreference
value. The invention judges the kind of the bank bill and its direction similarly when the bank bill
having a tranB@idsam Wintdeowas ipthd iMuoresiat d diiebitslis @ seetidsithe valuehnaeami, extracts
the existence position of the transmission window of the bank bill by use of the kind of the bank bill
and its direct®heéhdEieamtefthd 8chative fEatdiehkingiof it hmibanie bhhdnisslohtwindow

exists and the defective area of the region inclusive of other regions. The
direction and calculates a defective area of a reqgion in which

the bank bill number exists and a defective area including the
other region, for example, the regions other than the bank bill
number region, an entire region of the bank bill and the like.
The invention judges the defective condition of each region
by useof acirculatability referencevalue for circulatability
judgment stored beforehand for each region, and executes a
return processing of the bank bill when the bank bill is broken
much more than the circulatability reference value.

The invention judges the kind of the bank bill and its
direction similarly when the bank bill having a transmission
window as in the Indonesian bank bills is used as t.he value
medium, extracts the existence position of the transmission
window of the bank bill by use of the kind of the bank bill
and its direction and calculates the defective area of the
region in which the transmission window exists and the
defective area of the region inclusive of other regions. The
invention judges the defective condition of each region by use
of the circulatability reference value for circulatability
judgment stored beforehand for each region and executes the

rejection processing of the bank bill when the defective



invention judges the defective condition of each region by use of the circulatability reference value for
circulatability judgment stored beforehand for each region and executes the rejection processing of
the bank bill when the defective 3 condition lower than the circulatatiblity reference value is judged as
when the transmission window is closed. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1is a
schematic view of a bank bill processor according to an embodiment of the invention. Fig. 2 shows a
portion in the proximity of an image acquisition apparatus in the embodiment. Fig. 3 is a memory map
diagram of a stordge tewideine thé ratbddiment.riéig 1 4 ts & Schématicafiewearickensity pattiern data
stored in a reference information storage area in the embodiment. Fig. 5 is a functional block diagram
of the embodimépedFigs 6vbanvidhshbramsa teateyiny tirdetori of g beekdbill. Fig. 7 is a flowchart

in the embodiment. Fig. 8 is a schematic view showing a bank bill number and a transmission window
in a bank bill. DESCRIPTION BiLEREHFIRE B TEGE G MER TBBRYEMBddiment of the invention will

be hereinafter i .
Fig. 1 is a schematic view of a bank bill processor

according to an embodiment of the invention.

Fig. 2 shows a portion in the proximity of an iﬁage
acquisition apparatus in the embodiment.

Fig. 3 is a memory map diagram of a storage device in
the embodiment.

Fig. 4 is a schematic view of density pattern data stored
in a reference information storage area in the embodiment.

Fig. 5 is a functional block diagram of the embodiment.

Fig. 6 1s a view showing a conveying direction of a bank
bill.

Fig. 7 is a flowchart in the embodiment.

Fig. 8 is a schematic view showing a bank bill number
and a transmission window in a bank bill.

DESCRIPTION OF PREFERRED EMBODIMENTS

An embodiment of the invention will be hereinafter
explained with reference to drawings. A bank bill processor
1 according to this embodiment serially draﬁs out bank bills
P loaded into an insertion port 10, coveys them one by one to
an image acquisition apparatus 11, reads surface images there
and provisionally stores, as bank bills to be returned, those

bank bills P which are judged as NG in a circulatability



explained with reference to drawings. A bank bill processor 1 according to this embodiment serially
draws out bank bills P loaded into an insertion port 10, coveys them one by one to an image
acquisition apparatus 11, reads surface images there and provisionally stores, as bank bills to be
returned, those bank bills P which are judged as NG in a circulatability 4 judgment in a storage
portion 13. The bank bill processor 1 has inside the insertion port 10 a conveying mechanism 12, the
surface acquisition apparatus 11, the storage portion 13, a bill accommodation cartridge 14, and so
forth. Further jttdgbenit bilnp@cessoat éngoades astdrhige didcedbkigd. 13 paretesand-al
microprocessor constituted by ROM and RAM. The insertion port 10 accepts charging of the
registered bdebills Fi e HhiR ok ieEtidn nApserisor{rotshovey fog sevsipdsardidg dftiee bank
bills P is provided to the insertion port 10 as is known in the art and sensing of the sensor drives the
conveying médhahfR 12CTHé Thhieyingrragadiismul, cohrystarapg operhadrank3bills P
inserted into the_insertion port 10 and is constituted by rollers, belts and a motor for driving them. The

image acquisRibhla it aRTCEAL IO FRFHEEGI R I sARBrs thficdrrrafged He& m&Bedirection

with respect {)o tq(e arllibills P conveged in the mjnor direction. As shown )
an 1 processor 1 lncludes a storage device 15 (Figs. 3

and 5) and a microprocessor constituted by ROM and RAM.

The insertion port 10 accepts charging of the registered
bank bills P in a minor direction. A sensor (ndt shown) for
sensing charging of the bank bills P is provided to the
insertion port 10 as is known in the art and sensing of the
sensor drives the conveying mechanism 12.

The conveying mechanism 12 conveys one by one the bank
bills P inserted into the insertion port 10 and is constituted
by rollers, belts and a motor for driving them.

The image acquisition apparatus 11 has transmission type
sensors that are arranged in a major direction Vwith respect
to the bank bills P conveyed in the minor direction. As shown
in Fig. 2, a light emitting device 110 is disposed on one of
the sides of the conveying surface 12a and a light receiving
device 111 is disposed on the opposite side through the
conveying surface 12a to receive transmitted light of the bank
bill P. Incidentally, the light emitting device 110 and the
light receiving device 111 may be arranged on one of the sides
of the conveying surface 12a at predetermined angles, too.

The storage porticn 13 temporarily stores the bank bills



in Fig. 2, a light emitting device 110 is disposed on one of the sides of the conveying surface 12a and
a light receiving device 111 is disposed on the opposite side through the conveying surface 12a to
receive transmitted light of the bank bill P. Incidentally, the light emitting device 110 and the light
receiving device 111 may be arranged on one of the sides of the conveying surface 12a at
predetermined angles, too. The storage portion 13 temporarily stores the bank bills 5 P to be
returned. The bill accommodation cartridge 14 accommodates the bank bills P in accordance with the
kind of the banktills b&s stefvumrimelig. 3, Messtdrage devicodhelaresan exadttiddgsogiam for
driving the processor, reference information for judging the kind of the bills P and the conveying
direction of thRassnsida Pefbhaaliomk dpidsentitiva ocidee bdak b mirnbethadkhedxistence
position of the transmission window, information on the circulatability judgment reference of the bank
bills P and sédtRitPfSmbadolSfor executing security judgment. These kinds of information are stored
respectively in an execution program storage area 150, a reference information storage area 151, an

existence position stotfge BRI 59! afdulatabilt) Sudent fefdnteidragé kP& E53Rnd a

security information , . ..
eXecution program for driving the processor, reference

information for judging the kind of the bills P and the
conveying direction of +the bank bills P, information
representative of the bank bill number and the existence
position of the transmission window, information on the
circulatability judgment reference of the bank bills P and
security information for executing security judgment. These
kinds of inforrhation are stored respectively in an execution
program storage area 150, a reference information storage area
151, an existence position storage area 152, a circulatability
judgment reference storage area 153 and a security information
storage area 154. As shown in Fig. 4, the reference
information storage area 151 for judging the kind of the bank
bills and the conveying direction stores in advance density
pattern data about transmitt‘ed light for each of several check
points provided according to the kind of the bank bills and
in the conveying direction. The existence position storage
area 152 for storing the existence position of the bank bill
number and the existence position of the transmission window
stores information of rectangular regions Al and A2 (see Fig.

8) in which the bill number and the transmission window exist



storage area 154. As shown in Fig. 4, the reference information storage area 151 for judging the kind
of the bank bills and the conveying direction stores in advance density pattern data about transmitted
light for each of several check points provided according to the kind of the bank bills and in the
conveying direction. The existence position storage area 152 for storing the existence position of the
bank bill number and the existence position of the transmission window stores information of
rectangular regions Al and A2 (see Fig. 8) in which the bill number and the transmission window exist
6 such as disttge iaforrhbsbaieen thfehettherbafikasill #n terdch Siddef thendecleinigll®r regions
including the bank bill number and the transmission window for each of the kind of the bank bills and
the conveyind QiRREBre Ide eifctigabarf Juagrhant ¥eleian shsrhyd Braatisskasieda tdference
value with respect to a maximum defective area of the bank bill number region of the bank bill P that
is permitted POFERGAafio SARBAREBISS AAR & iddRndevarAcRitTdpriiad ofakhtum
defective area of the transmission window of the bank bill P to the defective area that is needed for

circulation o8Ntk Hiff FRthd BEnGORNE Frickh AL BB ¥ imhh8 &dfdtart apattils 11, the

storage device 15 and the microprocessor
9 jdﬁ%ment rg¥er nce storage area 153 stores a reference value

with respect to a maximum defective area of the bank bill number
region of the bank bill P that is permitted for circulation
of the bank bill P and a reference value with respect to a
maximum defective area of the transmission window of the bank
bill P to the defective area that is needed for circulation
of the bank bill P.

The conveying mechanism 12, the image acquisition
apparatus 11, the storage device 15 and the microprocessor
operate in cooperation with one another and drive medium
information acquisition means 20, bill kind judgment means 21,
conveying direction Jjudgment means 22, defective area
calculation means 23, circulatability judgment means 24 and
security judgment means 25 that are shown in Fig. 5.

Among them, the medium information acquisition means 20
is mainly constituted by the image acquisition means 11 and
the microprocessor for controlling the former. The light
emitting device 110 irradiates at a predetermined timing the
rays of light to the bank bills P serially conveyed from the
insertion port 10, receives transmitted light of the bank bill

P and acquires black-and-white image data covering the bank



operate in cooperation with one another and drive medium information acquisition means 20, bill kind
judgment means 21, conveying direction judgment means 22, defective area calculation means 23,
circulatability judgment means 24 and security judgment means 25 that are shown in Fig. 5. Among
them, the medium information acquisition means 20 is mainly constituted by the image acquisition
means 11 and the microprocessor for controlling the former. The light emitting device 110 irradiates
at a predetermined timing the rays of light to the bank bills P serially conveyed from the insertion port
10, receives theidsinittedsight whihkdankrbillaBaniacduives Bdceandathitehiitaseddata cavering the
bank 7 bill P as a whole. To acquire this black-and-white data, a plurality of reference values are set
in advance toRtarmdiltel Nghtef exebaskwill Pesnd iassificitionipanessingtstehsad theght”,
"intermediate” and "dark" is executed for each check point of the bank bill P by using the reference
values as shéw@hi . £hackiartallithls hethdndirmhfisn addnisitsn ARsEENR0 sughacquire
color image data besides the black-and-white data. When a magnetic sensor and a thickness sensor
are provided, ?ﬁagﬁéﬂ&@&taan&ﬂﬁ@ﬁé@gﬁéfae fRdpAARBHIP HapbeuedcdGitedyiusing such

sensors. The b|II kl{gd ment means 21 Jydges the kind of the
ﬂ t of the ban P by using the reference values

as shown in Fig. 4. Incidentally, this medium information
acquisition means 20 may acquire color image data besides the
black-and-white data. When a magnetic sensor and a thickness
sensor are provided, magnetic data and thickness data of the
bank bill P may be also acquired by using such sensors.
The bill kind judgment means 21 judges the kind of the
bank bill P conveyed and judges the kind of the bank bill on
the basis of the image information acquired by the medium
information acquisition means 20. The conveying direction
judgment means 22 judges the direction of the face of the bank
bill P conveyed in the minor direction and similarly judges
the conveying direction on the basis of the image information
acquired by the medium information acquisition means 20. As
shown in Fig. 6, when the bank bill P is conveyed in the minor
direction, the conveying direction has four patterns, that is,
(a) conveying in a first direction with a first face facing
upward, (b) conveying in a direction opposite to the first
direction with the first face facing upward, (c) conveying in
the first direction with the first face facing downward and

(d) conveying in the direction opposite to the first direction



bank bill P conveyed and judges the kind of the bank bill on the basis of the image information
acquired by the medium information acquisition means 20. The conveying direction judgment means
22 judges the direction of the face of the bank bill P conveyed in the minor direction and similarly
judges the conveying direction on the basis of the image information acquired by the medium
information acquisition means 20. As shown in Fig. 6, when the bank bill P is conveyed in the minor
direction, the conveying direction has four patterns, that is, (a) conveying in a first direction with a first
face facing up\drd;Kb) Lonseyifacia 4airéntiotooppesitd to thbdirki miredidhwitiatie fiistXace facing
upward, (c) conveying in the first direction with the first face facing downward and (d) conveying in
the direction Bppdsitettbene airst eliretdord Brgith ilvnfirkraca ddeaing downwemgaFriaginthut the bank
bill P and the conveying direction are judged by comparing the density pattern data of the bank bill P
acquired froreR& ihigB2&dfHiSitRRtapPariing PR iHeldR ARG pRARA AR heddhadthe kind of
the bank bill and the conveying direction stored in advance in the reference information storage area
151. The def@EARELSER CHCARBBR Hdsh s LY Hikd IS 80E W B hERTRASStENaRathHe
existence position of the transmissipn windpw. from. the existence position storage area
P o%l &e }(fnér ofstf'le }c:):an %JC_)XVI and the conveyEng dfrect%. n stored
in advance in the reference information storage area 151.
The defective area calculation means 23 first reads out
the bill number position and the existence position of the
transmission window from the existence position storage area
152 on the basis of the kind of the bank bill and its conveying
direction judged by the bill kind judgment means 21 and by the
conveying direction judgment means 22, and calculates the
defective areas in the bank bill number region Al and the
transmission window region A2. When the defective areas in
the bank bill number region Al and the transmission window
region A2 are calculated, the pixels whose transmitted light
is judged as *“bright” are extracted from the pixels in each
region. The defective area is calculated based on the number
of the pixels thus extracted. When the defective area of a
region A3 other than the frame region is likewise calculated,
the pixels judged as “bright” in the region A3 other than the
bank bill number region Al and the transmission window region
A2 are extracted and the defective area is calculated from the

number of pixels. Incidentally, the term “defective area” is

the concept that represents not only the actual area but



152 on the basis of the kind of the bank bill and its conveying direction judged by the bill kind
judgment means 21 and by the conveying direction judgment means 22, and calculates the defective
areas in the bank bill number region Al and the transmission window region A2. When the defective
areas in the bank bill number region Al and the transmission window region A2 are calculated, the
pixels whose transmitted light is judged as "bright" are extracted from the pixels in each region. The
defective area is calculated based on the number of the pixels thus extracted. When the defective
area of a regioreAddithkenlan thesfragtealegionbe ket igd caltulatedetlaa piXels, judged as "bright" in
the region A3 other than the bank bill number region Al and the transmission window region A2 are
extracted and-tie defeative eecpds talonkteddiomsthes hambardotpixetsr éxcidenalty ehé derm
"defective area” is_the concept that represents not only the actual area but 9 includes also the total
number of pixdis tBeneadly, betausegtherdéfbctind gurgons Bech zedisias Ahd(ewptdes ideenot exist
in the bank bill region Al and the other region A3 (exclusive of the existence region of the
transmission Wined%eraehtiiee tagde rotet hegicranamthesak Birdowigha Eainer ey
transmitted light is judged as "dark” or "intermediate”. In the normal bank bill P in which the
Uansnﬂs§0n9ﬁ$$ﬁﬁek%%§er region”) in the bank bill P judged as normal,

transmitted light is judged as “dark” or “intermediate”. 1In

the normal bank bill P in which the transmission window exists,

on the other hand, the rays of 1ight transmit through the region

in which the transmission window exists and the region is judged

as “bright”.

The circulatability judgment means 24 judges whether or

not the bank bill is suitable as the circulating bank bill from

the defective area of each region calculated by this defective

area calculation means 23. In this circulatability judgment

processing, the defective condition is judged by use of the

circulatability reference value set for each of the bank bill

number region Al, the transmission window region A2 and the

other region A3. When any one of the circulatability judgment

proves NG, the output representing that the bank bill P must

be returned is created. In setting of the circulatability

reference values, the circulatability reference value of the

other region A3 as the non-important region is set relatively

gently whereas the circulatability reference values of the bank

bill number region Al and the transmission window region A2

as the important regions are set much more strictly. 1In

10



on the other hand, the rays of light transmit through the region in which the transmission window
exists and the region is judged as "bright". The circulatability judgment means 24 judges whether or
not the bank bill is suitable as the circulating bank bill from the defective area of each region
calculated by this defective area calculation means 23. In this circulatability judgment processing, the
defective condition is judged by use of the circulatability reference value set for each of the bank bill
number region Al, the transmission window region A2 and the other region A3. When any one of the
circulatabilityjeagmenepieves R R Td obtpuf répreseatsl taaiee Gankid Pamkisb belréturned is
created. In setting of the circulatability reference values, the circulatability reference value of the
other region A8&sNEeoRdiYimpbHaht Rshida o6t pdiahhengentpndictaas- tho EkéQRtaHiity
reference values of the bank bill number region Al and the transmission window region A2 as the
important rediShPERYERXGRGch more strictly. In 10 consequence, rejection of the acceptance of the
bank bill P having only a ljmited defect of the non-important portion can be prevented. It will be

assumed, for examplECtHarthe’Geftt Tl eal R4 @I Reanids AR AafRShe e fttfide areas in

the bank calculation means 23 calculates the defective areas in the bank

bill number region Al and the transmission window region A2
by extracting the pixels whose transmitted light is judged as
“bright” among the number of pixels in these regions, and that
the defective area of the bank bill region Al is found to be
al and the transmission window rgion A2 is a2. Similarly, the
defective area of the region A3 other than the frame regions
is assumed to be a3. At this time, the circulatability
judgment means 24 compares these values with thecirclatability
reference value al (reference), a2 (reference) and a3
(reference) set for each.of the bank bill number region Al,
the transmission window region A2 and the other rgion A3 stored
in the circulatability judgment reference storage area 153.
The circulatability judgment is OK when al =al (reference),
NG when al > al (reference), OK when a2 =a2 (reference)}, NG

when a2 < a2 (reference)}, OK when a3 =a3 (reference) and NG

when a3 > a3 (reference).

The security judgment means 25 performs security
judgment for the bank bill P that is judged as the bank bill
under the good condition as a result of the cirulatability

judgment. This processing discriminates authenticity of the

11



bill number region Al and the transmission window region A2 by extracting the pixels whose
transmitted light is judged as "bright" among the number of pixels in these regions, and that the
defective area of the bank bill region Al is found to be al and the transmission window rgion A2 is a2.
Similarly, the defective area of the region A3 other than the frame regions is assumed to be a3. At

" this time, the circulatability judgment means 24 compares these values with the circlatability
reference value al (reference), a2 (reference) and a3 (reference) set for each,of the bank bill number
region Al, théaaksiniskiorPwindovesegiog Azhand thauathey rdinfidddnatoted isdked cisukatability
judgment reference storage area 153. The circulatability judgment is OK when al sal (reference), NG
when al > al (féfgpeticey, ORE@hrA Bilon a0 réfeee nda) XN G halres b@rs agxiefeiance)nOidehen a3 s
a3 (reference) and NG when a3 > a3 (reference). The security judgment means 25 performs security
judgment for BRI Pkt isGudkied asempBaHIORIll thrlerimboyamtdomiitiohtds atleeult of the
cirulatability judgment. This processing discriminates authenticity of the 11 bank bill P by reading the
security inforrhRfiGABaEH 38 thEoragnefic TliGrRsfoH dtihelfosRAbistc ArOHEUR) AR the
bank bill P,anPS%omparing the information with the

Next, the processing flow in the bank bill processor 1
having such a construction will be explained with reference
to Fig. 7.

First, when the bank bill P is charged into the insertion
port 10, the sensor (not shown in the drawing) provided to the
insertion port 10 detects the insertion (Step S1), delivers
the bank bills P one by one and conveys each bank bill P to
the image acquisition apparatus 11 (Step S2). When the bank
bill P is conveyed to the image acquisition apparatus 11, the
light emitting device 110 irradiates light at a predetermined
timing and acquires the image information of transmitted 1ight
of the bank bill P (Step S3). The information of this
transmitted light is outputted to the bill kind judgment means
21 and to the conveying direction judgment means 22 and the
density pattern data of “bright”, ”intermediate” and “dark”
is generated by use of the predetermined reference values (Step
S4). This density pattern data is compared with the density
pattern data conforming to the former and extracted from the
reference information storage area 151 todiscriminate the kind

of the bank bill and the conveying direction (Step S5).

12



information stored in the security information storage area 154. Next, the processing flow in the bank
bill processor 1 having such a construction will be explained with reference to Fig. 7. First, when the
bank bill P is charged into the insertion port 10, the sensor (not shown in the drawing) provided to the
insertion port 10 detects the insertion (Step Si), delivers the bank bills P one by one and conveys
each bank bill P to the image acquisition apparatus 11 (Step S2). When the bank bill P is conveyed
to the image acquisition apparatus 11, the light emitting device 110 irradiates light at a predetermined
timing and acquires tNe¥hageliefdrinkliomuathem sttt iightods tHechbinil bilkRr(8tep&)h&he
information of this transmitted light is outputted to the bill kind judgment means 21 and to the
conveying dirftERBS RFASH nebRdPP and 15 ity patidrhaiataler "Brivht comeayiédiate” and
"dark" is generated by use of the predetermined reference values (Step S4). This density pattern
data is comp8rEeRHtt et BERsIBX paehPdalledh b hRirRFbYRe I BC I dRiaSeaTAsIA the
reference information storage area 151 to discriminate the kind, of the bank bill and the conveying

direction (Step™88). 13 NP thBill Rifricer pbsitiss oPthklbilkiifd aABdhdhe conveying

direction so discriminated (Step S6). The pixels judged as
“bright” in the b_ill number region Al are detected to calculate
the area (Step 7) and the pixels judged as *“bright” in the
transmission window area A2 are extracted to calculate the area
(Step S8). The pixels judged as “bright” in the other region
A3 are detected in parallel to calculate the area (Step S9).

The deﬁective area in the bank bill number region Al,
the defective area in the transmission window region A2 and
the defective area in the other region A3 are compared with
the respective circulatability reference values stored in the
judgment reference storage areas (Steps S10 to S12). When any
one of them fails to satisfy the reference condition (Step S13),
the output is generated to return the bank bill P (Step S14).
In other words, when the defective area of the bank bill number
region Al is greater than the circulatability reference value
or when the defective area in the transmission window region
A2 is smaller than the circulatability réference value, or when
the defective area in the other region A3 is greater than the
circulatability reference value, the output is generated to
return the bank bill P. On the other hand, when all these

reference information are satisfied, that is, when the

13



transmission window existence position in the conveying direction are extracted from the existence
position storage area 152 on the basis of the bill kind and the conveying direction so discriminated
(Step S6). The pixels judged as "bright" in the bill number region Al are detected to calculate the area
(Step 7) and the pixels judged as "bright" in the transmission window area A2 are extracted to
calculate the area (Step S8). The pixels judged as "bright" in the other region A3 are detected in
parallel to calculate the area (Step S9). The defective area in the bank bill number region Al, the
defective aredef getitaesnassian adndoberdgiorkAR» ahd therdegattivegiea infthe atiser tbgion A3 are
compared with the respective circulatability reference values stored in the judgment reference
storage areaslESeps 519 BISR)1IWHACamE e slaHdnfals tasatisipad asfetdie ddilition (Step
S13), the output is generated to return the bank bill P (Step S14). In other words, when the defective
area of the b&i Bl kinARe AdgioR 28 3 GR&ReY AR B GRtADIfIRFERNLES A& 20t When the
defective area. in the transmission window region A2 is smaller than the circulatability reference value,

or when the GBRctERERHF O IBGRK A9 ERMteP thartthe IGRATSEDIlTH 3¥erEh& value,

the output s generaleria. (stun the bank il B on the gther hiand. when all hese feference

information are Satis €

processing for the bank bill P is thereafter executed (Step
515). When the bank bill P is judged as the normal bank bill
P as a result of the security judgment, the bank bill P is
conveyed to and accommodated into the bank bill accommodation
cartridge 14 (Step S16). When the bank bill P is judged as
a forged bill, the return processing of that bank bill P is
executed (Step Sl14).

As described above, this embodiment discriminates the
poertion having high importance and the portion having low
importance in the bank bill P, individually sets the reference
values of the circulatability judgment for the respective
regions and judges the defective condition. Therefore, even
when the defect is only a limited defect in the non-important
portion, rejection of acceptance of such a bank bill P can be
prevented and the acceptance ratio of the bank bills P can be
improved.

The embodiment of the invention judges the defective
condition of the bank bill P by use of the defective area but
the defective condition may be Jjudged by determining a

defective ratio from the defective area and using this ratio.
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13 defective area of the bank bill number region Al and the defective area in the other region A3 are
smaller than the circulatability reference value or when the defective area in the transmission window
region A2 is greater than the circulatability reference value, the security judgment processing for the
bank bill P is thereafter executed (Step S15). When the bank bill P is judged as the normal bank bill

P as a result of the security judgment, the bank bill P is conveyed to and accommodated into the bank
bill accommodation cartridge 14 (Step S16). When the bank bill P is judged as a forged bill, the
return proceskthdBithatassmk Bile slegedabalSids-g1apduadascilsdeabors tivembddiment
discriminates the portion having high importance and the portion having low importance in the bank
bill P, individ@dRAsdt3 th8 referenéd\ &/ altied dptha Siriatauiiy JdnBddibE h& pES3@ARE regions
and judges the defective condition, Therefore, even when the defect is only a limited defect in the
non-important 3geohC B GBE GG RSO B 8Rch BAKISE P-Bsh Hedgnsndny #ifihe

acceptance ratjo of the bank bills Pt&an be improved. The embodiment of the invention judges the

defective coRditishof i BEnRBillP By TEETHAS ABALtivE aF&f prence value.

' This embodiment detects the four patterns in the minor

direction as the conveying direction of the kind of the bank
bill. When the bank bills are conveyed in the major difection,
however, the four pat;(:erns in the major direction may be
detected as well. Though this embodiment judges the direction
of the bank bills P conveyed, the direction of the bank bills
P put on the image acquisition means 11 may be judged besides
the bank bills P conveyed.

Though the bank bill processor 1 £for judging the
detective condition of the bank bills P has been explained in
this embodiment, the invention can be applied to all the media
having a value besides the bank bills. Examples of the media
having the value include a security, a stock, a monetary note,
and so forth.

The embodiment given above explains the discrete
apparatus. .When bank bill processors not having the
circulatability judgment function are connected to a network,
however, it is possible to down-load a program from a server
storing this circulatability judgment program and to use the
program. It is further possible to store the circulatability

judgment program in storage means of the apparatus by use of
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the defective condition may be judged by determining a defective ratio from the defective area and
using this ratio. 14 In this case, the circulatability judgment reference storage area 153 stores the
"ratio" as the circulatability reference value for a specific region and executes the judgment by use of
the ratio as the circulatability reference value. This embodiment detects the four patterns in the minor
direction as the conveying direction of the kind of the bank bill. When the bank bills are conveyed in
the major direction, however, the four patterns in the major direction may be detected as well.
Though this émBsgirieht e geadhumiedbn asft the BanRWHls P conveyed, the direction of the bank
bills P put on the image acquisition means 11 may be judged besides the bank bills P conveyed.
Though the bank bill BRstaSseratipudégintans detctiva earriticanoi rite Fdek Bitor tartbeen
explained in this embodiment, the invention can be applied to all the media having a value besides
the bank billsP&xhhiHles of B mefike havﬂfg“rhb“\l%ﬂﬁgﬁ‘féhde BQELHY s a st6EER moRHefary note,

and so forth. The embodiment given above explaing the discrete apparatus. When bank bill
processors ngﬁﬁgﬁrﬁaﬁﬁg %&cﬁ?’aﬁﬁiﬁ@ﬁ GBGH et it bR GrERDRNRREH ™S ARtvgikdges

the defective condition. Therefore, the invention can prevent
rejection of the acceptance of the bank bills having only a

limited defect in the non-important portion.
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however, it is possible to down-load a program from a server storing this circulatability judgment
program and to use the program. It is further possible to store the circulatability judgment program in
storage means of the apparatus by use of 15 a recording medium such as a CD-ROM. The invention
divides the value medium into the important portion and the non-important portion, sets the
circulatability reference value for each portion and judges the defective condition. Therefore, the
invention can prevent rejection of the acceptance of the bank bills having only a limited defect in the
non-important portion. 16 CLAIMS 1. A value @C?giﬂ%processor for judging ciculatability of a value
medium from a defective area of said value medium, comprising: kind judgment means for judging a

kind of said value medium;directiog jydgment means forlgidcgérégggcggrectipgrof saj' 4 lrll%medium;

region storage means for storing a region in which intrinsic pattern information of'said valle medium
exists for each,of the Kind;and the ditection efseidvaluemedilective area of said

value medium, comprising:

kind judgment means for judging a kind of said value
medium;

direction judgment means for judging a direction of said
value medium;

region storage means for storing a region in which
intrinsic pattern information of said value medium exists for
each of the kind and the direction of said value medium;

defective area calculation means for reading the region
cf said intrinsic pattern information from said region storage
means from the kind of said value medium judged by said kind
judgment means and fromthe directionof saidvalue medium judged
by said direction judgment means, calculating a defective area
of the region of said intrinsic pattern informaticn and a
defective areaof regions other thantheregionocfsaidintrinsic
pattern information:

judgmeﬁt reference storage means for individually
storing circulatability judgment references for the defective
area of the region in which said intrinsic pattern information
exists and for the regicns other than the region in which said
intrinsic pattern information exists; and

clrculatability judgment means for judging

17



defective area calculation means for reading the region of said intrinsic pattern information from said
region storage means from the kind of said value medium judged by said kind judgment means and
from the direction of said value medium judged by said direction judgment means, calculating a
defective area of the region of said intrinsic pattern information and a defective area of regions other
than the region of said intrinsic pattern information; judgment reference storage means for individually
storing circulatability judgment references for the defective area of the region in which said intrinsic

pattern info&mg&igri o '%t§%#|§l or tpg égqignsvgtﬂ% th@g&g%{eggn @h\gmgﬁ@ g%:ﬁt igtﬂrinlgk%oattern

information exists; and circ abi(ﬁtyju gment means for judging 17 circulat y of said value

medium on,the hasis;ofdhe respective-caleuation esulls anddhe cegpectiye judgmenireferences

stored in said judgment reference storage means, 2. A value medium processor for judging
ciculatability of avalue mediwndrom 2 defegtive area-efisaid realue medivmhaying.a fransmission

window, comprising: kind judgment means for judging a kind of said value medium; direction judgment
means for judging @direction of saifalue medium processor for  Jjudging

ciculatability of a value medium from a defective area of said
value medium having a transmission window, comprising:

kind judgment means for judging a kind of said wvalue
medium;

direction judgment means for judging a direction of said
value medium;

region storage means for storing a region in which a
transmission window of said value medium exists for each of
the kind and the direction of said value medium;

defective area calculation means for reading a region
of said transmission window from said region storage means from
the kind of said value medium judged by said kind judgment means
and from the direction of said value medium judged by said
direction judgment means, calculating a defective area of the
region of said transmission window and a defective area of
regions othef than the region of saild transmission window;

judgment reference storage means for individually
storing circulatability judgment references for the defective
area of the region in which said transmission window exists
and for the regions other than the region in which said

transmission window exists; and
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value medium; region storage means for storing a region in which a transmission window of said
value medium exists for each of the kind and the direction of said value medium; defective area
calculation means for reading a region of said transmission window from said region storage means
from the kind of said value medium judged by said kind judgment means and from the direction of
said value medium judged by said direction judgment means, calculating a defective area of the
region of said transmission window and a defective area of regions other than the region of said
transmission window; ggqlqrgggbﬁeiqrgpce stgqﬁ%r@g@ns for individually;: storing %g&%ﬂ&)ility
judgment references for the defective "area of the region in which said transmission window exists
and for thefegions pther;thap ghe regioniig which,said dransmission windawexists; andpl8
circulatability judgment means for judging circulatability of said value medium on the basis of the
respective galeglationresulisiand theiespeetiveljudgment taterencasssioreddin -paithiudgment
reference storage means. 19

references stored in said judgment reference storage means.
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