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Implementation of counterfeit banknote detection counter using RTOS
Won—Geun Jung* - Tae—Min Shin**, Gun—Ki Leex**
e o

& wEolA ok A AFriel AFFE Ve 5 dE7% 28 AxAHBEY) S B
AAAF71E TEaAS AFFENe AM A5 AY 7g, AxAH wide AMSE71e 2 A
71E& AHES AL, REAlFde AW 71T AA Jled molazza A $87es AHdetgtt AZE
flolE RTOSE 71wteg & C Ao Abgstd 7432 Ao dungFit Aoz A5E Heygezr
A Owd g 37 stidojske] HEo] o2 AL ST A Trto]AgE shgo] vl &M
AR &g Adstd EEGo) e ¥EHo|o = S8AF, 2 AVAFHME AU vle]az
ZE &= Intel 18051 Foj& AME-3 HY2Abe] PCF 80C562-245 AH&-8iqith. A9 ZAn dejBA 9 2
#] TUEZ HE JHrt & FEEE AL st en, AF F oldFeol AL AF FEH WeEn ga
AA7 Ho AF HeE AL HA &+ AU

ABSTRACT

A banknote counter is a machine that automates counting the money in some agencies to treat much
banknotes as well as general banking agencies. The banknote counter materialized in this paper is the
machine that adds the function of banknote sorting, detecting plural banknote and detecting counterfeit
banknote to an existing banknote counter. The technique of sensor signal processing are used for
banknote sorting. The technique of sensor application and data processing are used for detecting
counterfeit banknote. The technique of precision equipment design and microprocessor application are
used for high speed count.

Software improved in debugging and difficulties to link with additional hardware. It was materialized
through effective control algorithm and real-time signal processing with C-language on the basis of
RTOS(real-time operating system)

Photodiode, its applications and a magnetic resistance sensor are used as a sensor device with regard
to hardware cost-cutting and process velocity. PCF80(C552-24 of Philips using Intel 18051 core is used as
a control microprocessor.
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As the results so far achieved, counterfeit banknotes made by the use of a color duplicator and a color
printer, are distinguished from real banknotes through mixing an optical with a magnetic sensor. and, in
case that there are some different banknotes while counting, it is prevented for them to be counted without
discriminating from the same kind of banknotes in addition to the fu nction of banknote sorting.
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Fig. 3 Magnetic sensor AMP circuit
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Fig. 4. Front view of implemented paper-density detector

mebi] F4% FARE AL
B4A 5 slovt A s
& AT % Yt 540l Ytk 7]
o % g A 2o A8 T4
AF% /¢ 288 59 A28 429 49 4

f»uw_A 250l el

R LRI

MDA 0 Rkt ol l
LINTTENY

MICROPROCES SOR

J8 5 XH FA HE7(e M% i-E—E
Fig. 5 Signal relation diagram of paper-density detector

8 6 P8E AMP EE
Fig. 6 Implemented AMP board

368

2. 2ZESof 4A
¥ ERlAE 2QeY 059 el RTX-51%

ARgste] o] gdtel AAIZE HH AEol HEAH
RTX-51 AAIZF &9 HAe 86144 dF3g 7
d(kernelo]th. RTX-51 AAZF AdLE A~ AA
o ZEaRPe s o AL FA oWE
(time critical events)oll W& wkg-o] W g HAsh
S8 L DvketA g 7lde ol
Aol &d3] AHEA Qe Agstr] fuk
RTX-512 8061 vpo|z12 L2 Mol tha] We &5
o} A 2= APIEE AFHAL, g
8061 $SZ 2o did] C51 HAYe o dEe
Aol &£x9 3= g4A AAFHEE C oz
ZzaHy & o 2ZE O] MUl A FAXNL A
F8t7] WiEo} C dols}t e 559 Ao Alg
atd o4 Be] =2 el vls] o) 743 FHe)
At T2AA 9 P NE] 3 2o W gle
o, 80619] e Tzl #F 7]EHQ] o] HQ
ARk WAl "ad AL ofuth o4l zgg
g vlasiA 22 A AIZke tw Y Ajzto)
gnHor FoENLH, BE EF FEE AT

E}°]t'ﬂ1"4 dGéle] X2 a3 AYF ALt AA

£ C UM BE ﬁilaﬂ% 71 & AFE A
’\HE’-% 2P A AR $ o C HudE
= A nREY el ]"‘%J(target system)°ﬂ ALg
g £ 9oy g A 70 ¢ ALY w
23 47 agg 5 gty

a8 7. EfAIZEe A
Fig. 7 Relation of task

09 7 B REOA FAY Asvle A4 g
Aol BAE HAG Rolh aYolA foz 8 ¥



@3/ RTOSE o4 Asa% A%719l 74

$& 7% Baas v, Azes 8 ¥
qEg

HEES el ok #7e g2z 5EyHes
EAe, aa Aa9Ys AHYE AR 5
8 Mz f718e8 wAstn Ak A7 F2el
A Mg F83% Fio] JEHE s v|FoRE §
ezt 7B w2 QEYE 0o AzdE Rogo
2A 7185 FIHE FYsta o

NHA Ky
A : Nmrrow Angle (R 8 : Wde Angle IR © : UV 8 2 Fluaorescence

HA48%

a3 8 et pEel mhy
Fig. 8 Feature vector wavefrom of genuine and counterfeit
banknotes

2y 8 Aok flde] H¥ & Gdol dig wkAL
$P& BojFe Aoz HAE29 g3 ddd A
Ao #9g& yebdth Felg Aold HolE Zol D
(@9 A5 ¢ 5 AUtk ol&2A A% AHE &
stz stitel 247t €.

a3 8ol & Kol D) HFol He
AHETE BAL GH oA @AEA Aol 7} & °—J 7 A
o o)z BAREAA FRHE HEol F A% A

o2 HoFE Aot
w0 .- - -
) . A °
o0 ’. Lo L e Lt A N
r® LT
AR y
& ooy
A < - -,\b-\‘; wa -
- e Ji ) o, _
§ w|%e . 7 T O
% g
{ i f \ »
o boaoa e L A T e T T S,
/’ e \l\\ |\
N \.‘a»rxty}. T N
\‘!’ o \
° \
T T T T e

O 9 XHe M 2&
Fig. 9 Pattern distribution of banknote

Y 9904 DEA wek Ao Fio] FRF AL
& ek AAWR oA F AFQHY, BA)S
T ¥+ 2l 32 GREEN A¥ o g 259, t
A WAV F AW FEL RED YPOE TRY
# Ao

50 ms ¥

1 8 v oOCg

Z{&DC.'. - (I8

? FY gg:': - zoene STOPPED
a8 10, A% wWe 4 oy

Fig. 10 Color waveform of banknote

29 108 Aol v A $YE el Aoz,

A9DA oA F AR0AY HDE PR F 5
§li= A€ GREEN A®old, 8973 uadd 12
& RED A%& o 3= 9t}

AINAY £AE olgarel A FAE Fei

ZEFoaH

FHEOREY AY HEFoRA 1 AP FA A
B8 dEstdnh 2" 1944 &A1 220, &
23 & FEglo i}, o]E Eg B3 g}
TH 7ed QE’—J 224 71E9) A7)t Bl
7heH € AF olele BAANA U ASRE ke
B ool A A%aN Hags e goA A
raEn 448 g4 A,

AR A LIO1 AT e s
R e eaion e
e

-, Vo i == -
TNV T S TR W N et e

E et g
; ey .
% ]

B f,w

a2 11, XEsHof mE ApJ|MM 2 ny
Fig. 11 MR-sensor waveform of banknote-density

369



A FALFANGE=RA A6d A2E

& wiolM Ed Y Aerle 4 9 Ar)4d
Aol 2o dE HEdoh dA 4 HIE} £
o Ay EA} 2 Ay ZHUEZ ThE fue SRl

] -

o
AF ' Ve Y
Z[

I2]2 RTOSE 7jute & C olE o] g3l AXZE
doig AnFon Ao FI4L Sratn &

zegoinsl FYnoR spidoinel Frju4g
29 5 sl dhalek, A1eel ASGe Hol
A g AS AT BANA AF7) Al BRYe
B ERAAE lEE R AT 2R
AR gn BEY HeE N o n& LEE
dudsion BT HER AET FALEE A
A A5 BB

328

[1] Alex Ryer. "Light Measurement Hand- book”
international light, 1998,

[2]1 Thomas W. Schultz, “C and the 8051-
Programming for Muititasking”. Prentice Hall,
1993.

{3] Philips. “80C552 Data Book”, 1999.

[4] SR, “TEAL 77 A R 4 R

a7 X7 1987-9.

Silberschatz.

Concepts”, Prentice-Hall.

[6] Jean J. Labrosse, “uC/OS The Real-
Kernel”, R&D Publications.

[71 KSFu and Rosenfeld. "Pattern Recog- nition
and Image Processing”, IEEE Trans.

Theory, Vol.C-25, pp.1336-1346, 1974.

[5]  Peterson “Operating  System

Time

Info.

370

Xl

A 2 2(Won-Geun Jung)
A4 Zdigtal Ax-§eta a3
L[}s}]ﬁ-&"— ?'Z]' HZ}—E)\]J—]— H%}Jil—r
Aol Oxg AsA Y, LY 5 Az

0|47 [{Gun—Ki Lee)
QA Addsta A2 ea wy/Fetd
253k HFEAFAE Al
T EOE YN Y e A, o AH 5 AT

Mef 21(Tae-Min Shin)
A AMdign BAHNstdE o FHAF e g
AMHEN o &A% 2 AEFTEATHERRC)
#dad w77 71 YA ME(TIO) At d 53
oA Eok o gAS, AEHFE, AAUdFEAL



