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RM B Authentication Technology Based on Color Ink Image
LI Jian, LOU Zhen g

(Department of Computer Scier:ce and Technology, Nanjing University of Science and Technology, Nanjing 210094, China)
Abstract: The traditional algorithm and system designed by using the color sensitive sensors and the mechanism of
changing color of the color ink is facing the complicated hardware design and constrains about the space inside the
banknote counting machine in the practical aspects. In view of this, an algorithm of using the color information of the
color ink image based on a single ordinary camera to effectively achieve authentication is proposed. Under the condition
of the same color temperature, the color aberration between the color of the color ink themselves and the background
color is treated as the principal component of features, and the other color features are combined, it gan achieve whether
the currency is true or false by the nearest neighbor classifier in the color ink image which is acquired by the CMOS
image sensor—MT9T001. Experimental results show that the false accept rate(FAR) is high and the false alert rate is
low. Compared with the existing algorithms, it did not only simplify, the hardvs}aré"design and space requirements, it also
has a good performance of grasping the false. Now it has been appll_ieu‘d to an embedded system.

K ey words: RMB; color ink; authentication; color temperafure ; color aberration; the nearest neighbor

ﬁﬁ%ﬁ%ﬁﬁ%%ﬁﬁ%,%ﬁ%ﬁﬁ%ig b, IR T 2 BURAT [ B SG BE K AERIBT Db HoR,
WBHX, AEREGFEDTRE B CEEMMER. Pt EFAR MRS, T ARl SRt B ARG
MR T AAFAE RN ST T30 T IEW AT Y. i BOEREKR, Bril2etbiRe, EoR Caolsh v T
TIEBTBUARE, BMAMREARIEZ, RAIEE 2K,
WK, R C kAT LENRT, IE T Bt 27 R BRI AT, R T P GOk 2 Dbk
XL G — S8BT O SR T TR T, Blan ek ez B EAL Tt R 2 A ol st R O )
Bl BEZIAMG. 2e4de. MIRENRISE YR Oh R, ik B b, ERUAE AR T AR i SRR A LER

© FEIH :ERK [ RF - 5E4(61233011)
Wi B 17):2014-10-30; B BIE BeRs I 17):2014-12-17

216 #WF5TFF K Research and Development

© EREERREST  hup/iwvww.e-s-a.org.en



2015 4 5245 B 7 M

http://www.c-s-a.org.cn

A [N VA

K1 75 [ — A 0 L 46 3, et B e
BT AEW) B A, 3 42 S AR (il BT
AR B TR X BRI 540 TF, A BIA3EI R. G B
SR A, SRR LI VIR A R 1 5 01 5
IR, SEILS OISR, H LI AR €0
PR B PAET. B (i SRR R, AR B
RGB 4 R {14 /N 5% 28 2 4 B RUUIR ) 3 200

ARSCAR T B BRI S A (6 B PR
[0l . I — 0 ZUT A RS, 3R 28
i S P 40822 28 40 2 €5
BT A 14 B SRR S T B, A 2 0 0 R 0
SRR T, B 2 BB 2 A AR A R
TR, FURF A RO, SUBUERE R
T 2 RN, SHCE 0 it A e e
S 3 A O I A T 56 R B R R I 210
G PO LSO, B R B TR 25
%ﬁ%mﬁﬁ%f%%?ﬁx%%%m&zﬁﬂﬁ,
FRIS RO a2 T IR 2O I R . R 20K
MR F U, MR %28 6 M PR R X B2 i )
S AR Bt AT — AN, SRR AR
W 25 €6 i B8 X5 PR (AT . 7 ) — (3 F
43 T ST VB b 45 €6 00 SIS 5% 25 2 WO €62
M B EARAE, 254 FOM — A AT, AL 2575
TR SR AB ST AU, AT 5 5 0.

-

1 R AR i 28 R REAT S Oh (R Re
I h SR BLAUE (R B AR 2K — A

B, R BAEAE BT, A — Ao AR

KA B

v

| BT LT 5 |

v
| S |
|
v

TSR

S IRIViEN

K1 e

5 g6 00 8 PR 19 SRR, HRT— RO R b A
S/ DRI R 1 B
1.1 E&RBI3RE

e T C AT SE N R T IR0 T f et —
MR, T 2 FoR K TR0 1) E
SEARTT, Je A1 21 (6 HE G 0 B0 7 i A )
O DU SN T 07 30 5 AR i — ). AR
6T HE N SRS HLAT DU L IR, (LS T LAY
5 57 0 3 TR O B 19 At
6, S DK R BT, 7 45 AR T AR AR DU 58 T
A 1) 72 3 i o RSO 5 o8 2 5 i B 7
wggTA@ﬁa&%?ﬁemﬁgﬁaﬁmE%.

- +

.

FOATB53538

B2 oo AR AR g s

ASCRIFTRSC T SPEED AHHEAT B A w1178
LIRS €6 38 D R 7 9 B (500 S RS o B,
22 B B 0 S 11 E0J2 CMOS P8 1% i 55
MTOTOOL. 1 J % £ 4 {51 % SR 51
L \1&%&% SR 5t .

v
i Ax

B4 {5 T e D

3 AE 4 e 1 DYSKEC B (i s Xk

Research and Development #f5¢JF & 217

© MEREEBIK T

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2015 4 245 B 7 MW

BIR. MRl UR 2, FCm ARt gl s 401007 11E
S PR R AR S DL e AR £, i {11 2 €0 i 58 (13
SRR A R AR RS . T — A om AR
RS AL €, i AR (0 ih 5 DS PR S 2166
1115 3 T3 AR A C e S8 T LS 1) R S AR s, R AR
S, B AR S T AN B AR X, A
EHZﬁ%EME%‘BIE&%é, Rt A AR
~ AR i S RIS 0 i S BN R B i A
12 TEMEHNFEERNIE
G B AT T I X SR 1A K Al s DXk e Bt
fraeit, 8RR RO A KIER R e
(BN 20%/c A7), P Km KoK, ) T REGIG &
F14 S IR 5% €6 (2 s o s 30 R ) A8 S5t 2 ) 6

225, SEBBrR O M S O R A A RGBT

Lb2ZJ2 kKf F Kb, NI Km+Kf.+Kb=1.

MR e ¢l 2B IX SRR R pimg s I W, A
H, SRRAE4EHE G Tﬁ’f‘ﬂﬂ%ﬁ’]ﬁ?‘il (R azvi
K2 Histogram[256], B —fEALJG 1 EE I Buro
Buf1l, R g, %ﬁﬁ%@ﬁ(i@/ﬁﬂ¥iﬁ%, IR N
VTS R e KK PE DR, g 1 5% €0 LB XS I ) B
NIRPEEGR, HIRATG K M Kb (NGB AE LS, 73 )
iSO TR N £ 7N %f:H[stogram[i]SW*H*Kf Al
S g+ ne i MEFFH AT A ¢ Mg, .

SRIEHRIE I R AR (DX pIimg BT —1E Ak,
Buf 0[] = {1 b Ol< g, (1)
0, HAth;

BIARPRAF R Buf 0 11, SRJE FHIRGE IR A Q)4 pImg

HEAT A, 25 RRAF R Buf1 .
BWHH:{ r Ol g

0., Eﬁﬁ‘; 3
A_E B AR R R SRR b At Ak, B A
A BRI 1 6 O b S8 A48 2 19 LA e 1Y) 3 L2
AR, AR S m R TS S5 6 r 1 B 1R K B T
WA YRR, LR AR X, FR R AR &
(LE B K F0 Kb AN T 1, Bk R A v ] — ey
SR B AR R I B AR 2R TR 2, AN A B
XFE, FATTE I By R B B AL, M A EAL S5 R,
AT ALE J5 ] b g3 0 4 380 75 AR B 1 i PR ORT Y

B, CLEAT N — 2 ab B,

' @

218 5T FF K Research and Development

13 TEAZHFEEZNSS

G.D.Finlayson% A\ H T — P REGS AR L ¥ 2Bk
BHR R B2 7 vk, RIS AESE Y, 2 340 R )
fiie, 32 21 H 6 T4 RO 1 S 25 52 21 O 6 I
S RO AEAE 2 BOGZ I UN, R B ARSI
— P, AR AEDIRE I, AR AT B G S
T3 52 3 B G I B RN 25 TR 5%, 7 B
XD I S AR B I, AR DI B R X I, XA
3(!?@1%!2@%”[5}1}?;!21&[3’]@/%?)%@ R IAT A b
Zxy, Hhx=1og(R/G), » 1%wun 1E 1% A b
A, JRATHLHE B B AN BT X ki 0 £ 2 S (£
ZERAFEIE IR B R P,

AR St 4 ) FE ik — JE AR A 1t B £ B AT
FWr. M3 FE 4 ] DUE B, H 153 SR S 4 i
DAL, b SR i 21 €, 7 A A 3ty A X Jk ]
BARA . 17 H T RS AN S I R AN R 1,
IXFE M 5 AT LUE A 32 B AN R R0 Xﬂ‘%ﬁﬁ
THI A 2 (7 5 S AE AR, H3E Burofi] =
FontEIEE L pim g[i] RIS IE(EHL@/EE%%HLZIK%
R, Bufl[il=1R~{ERE L pimgli] AT =B
AL FRATTA AT BTSSRI S5 RUK RGB =AM
SRR, A3 A b ook FE BT A 30 43 (AR 25 A 1) A
it

o JRCIT 1 ) SEAR, XT?Z!K?CB’J@:@/EI%I:W&H%
FIA KR 2 XY, Foll1% x = log(R/ B) , y=log(G/B) .

AT — maalgl{% ST T TSR SR R 0V H M
Rf \ B; u&R G, B, , BEBIMFRR xy I,

%—@JXTF“E’JJJT A(x,,y,) FB(x,,y,), AR RAR
il 5 BB UM B B AB K2 AT ).

WRE 4 FR, B AN A0 S A B AR
R NEC AR (O3 SR DTSRI A5 AL B X R ERER,
I 2SO SRR IR AL B IERROR I L B t
FARCON SR AT R . M MBI 7 1) 52 by EaANER
TEARATT ). T I SE A DU BB AN A A% ST
[, BT LK SE I T B e BB AN 2 i AT I {H

s, FATA] LN (0 1 7 10 B AT — MR APl o, A
% TR A T 24 B 1R i 125 €030 86 1 P 88 222 () 7 22
P

Wk 4 o, B REZ T st R I Bl
N IEBAN T (R R K 1 5 ).

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 4 5245 B 7 MW

http://www.c-s-a.org.cn

i EONL R g N

250

200¢r
5 150+
2
- 100+
b

50
00 160 260 360 460 S(I}O
X: log(R/G)
K4 B, A EmSEE Gk AB

L4 RIBSFESEIFIBRN

o T 86 5126 00 B T PR 2 0 I ) 2 T3
0, T B AN = A (R G R . ¥
W © Rk B d B B ) SR
ARG . B0 B BT T 25 6 Bt 7 A 5
AT S 6, T T e i SR R L
it AV BHT A G IBRMGHEE, .G,
I AR Ky REAE 0 5 AR, SCRETRATT A A 30 T LA 22
NERS ST @, B,, G,), B YRS AE
H ARSI Ak, K, ~ .

2% FIRBE LS, HAETEH TAENSF, B
T AL 27551 1 PR 7 AT — SO 00 T 1
7, B (U6 2 7 T LA s 1. 8 BT
A . B WA EI I B0 8 R, 1S R AL i St

IS SO 00 F I 00 KA. (B 2k ol
Bk, . RBOAB IR K, HITEHL TR
y=ky - x+b(b=y ~k, x), BAIHL:
GRS B R R CEE|
V4, k) k)

3P RO SR HURIRSAT I ST 40 50 L 92
SR R R ZUEl. I ) ST TR T RE A, I
AT IR S RE AR = 4 SRR, R — L 3 BRI
A (6 i SR AL A SR B S0 ORI SRR )
PO, 5t A 15 P 45 A O BP0 0 B
d , WA BTSN LU, Sk d S

3)

d
color

: . i
A=k, (., ~d)’ + *B,~BY +k, GG ()

K (d,,,. B,. G,) BV AN 24 i PR3 RS G 2 1
W =HERFAE, (d,, B, G,) RONFFALIE T & 1R — A
RFAIE SR AL

2SI R

BEALIE R (R S HLAs, AR TR
1 55 PR R AR (6 oty 3 A R PR T X S A, AR i
WMo VE NI GRFEALR. Sk e R & 3 e AL
Joi, B Ok, A SR A8 S B AR ARV T RE A
S AT YNGR, e BUE S, XTI A A 2 AT I,
B 25k 45 R T 2R (D TR CA S el ) = 41 9 56
45 R): N\

y L =

%1 R e RS

B [ FRUIGREAGK) BONGFEAGK) HBEK MBIk IUEREK  BIREE  IUERER%)  RHRE%)
70 3 0" 1300 45 30 1 0.667 0.00076
(0.8,0.1,0.1) i
321 § 25 3000 125 922 1 0.736 0.00033
§ 70 10 1300 45 34 0 0.756 0.0
(0.7,0.15,0.15) "
321 25 3000 125 102 1 0.822 0.00033
70 10 1300 45 31 2 0.688 0.00154
(0.6,0.2,0.2)
321 25 3000 125 90 1 0.720 0.00033
* 2 SCER2]T I SE 4 R
JiR 5 TR FEARK) AR BIINGES AR 2 FHIRE
EH 10 10 0.01 0.01
2005
i 6 10 0.983 0.017
I 6 10 0.033 0.033
1999
i 6 10 0.967 0.033

Research and Development fff5¢JF & 219

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2015 4 2445 B 7 M

XA RGUOR UL, 2 DB RORAE T
GO LLN, AR A ENAS RS NE 1
AfLLE B, TEIRUEIRIREAE T 2 R L R F,
TERUE 49(0.7,0.15,0.15) ) 4340, ARSCHEVEIAR] T &
TP IR S0 RO, ) FH AR (0 3 S S P X — R v] LSk AS
AR Rk 2] 82.2%, LR 2 FPIE 2R #0 LE i 3
M, SEARTDUN H BISEBRI R g . i sCEk 2 ik
o 2 R BARATUECR IR, R LR % i &
15 1%2% 2% 1), T HAR R, @i 1%, X4
HOUE I 1% R G R 2, RN L SRR oK, XHAE
SRR T R G R T AR . T LSk
YRR D>, ANEETE S HOUE A L 45 T {5 . Sk 1
BRI R iy, AP e 5 S ] A SR A 4R 13 7 1 T A )

T 73 ) R Je B R, AR 2RI Ry G B R, #H0IT

DL, DM B T A 7 A 5, X TET
DT TR 1 52 4 BERRR RS O P/ 1 %5 D
R A R R R L ORI, S
R, ASCHR S R R

3 4iiA

ASCE 0 SCER 3 R 4 rh B SRS I LA
FMEGE, I&5E AL 5, W T —ME
PG ORI N R AR e i S5 i R Gk AT
YOI vk, T R R 2 1 25 SR X 4y B
i, BT RIS . 5 1R 2 MLk, ERIE
PRI ETER N, a4 7 X B G AR A8 A0 2 6 IR 1 75
K TEA B TR S AL S thRe ), AR

N F R a{ B T SPEED BHE AT BRA A CMOS i |

Blrh. B8R, ZEEMA AL AL, SERRHE IS

¥
¥

§
4

220 #F5TFF K Research and Development

AR BT IR L AR, AR AAF B I 26, 1
HLAR T AR T B 5 TH 45 22 0l 2o 0] SE 36 45 1™ 4=
ORI, XA R R

S5 3R

1 E W, A2 4 3T DSP At Moz it 8 8 3 WK
[ P BRI T 2741,2009,14(5):950-956.

2 ER R BB YOI 5 IF R [ A8 3] TR ER:
HIRKEE,2011. )

3 Finlayson GD, Hordley SD, Lu C, Drew MS:"OH the Removal of
the Shadows fronk Image. IEEE Trans. oﬁ Pattern Analysis and
Machine Intelligence, 2006, 28(1): 59-68.

4 Foré‘}dfth DA, Ponce J. Computer Vision: A Modern Approach.
JEsC T Dk AR A, 2012,

5 KBk, AL S AR R L 7 TSR L PR,
2012,30(5):115-117.

(3):40-42

7 N BT e 5 A R G S O AR A B [ 2
P SC]. P B A B TR %2,2011.

8 AT R A AN SO R G S SB[ 2E A 18 3]
U R TR A%,2012.

9 SR, Z2 BRI, B 5 K R 3, X . T3 5 PG SO R AR
B 8 O ik AR 41,2010, 30(8)11 776-1781.

10 13 JURDAE T e A MR S G R T,2000,(3):84-85

11%Hé%%&%ﬁ%ﬁ@ﬂ%%ﬁﬁﬁ%&%ﬂ%&
ttga%ﬂﬁizoo74i2y199—zoL

12 B8, T gt B G A R U] AL st R AR,
2011.

© TEREBIK AR

http:/fwww.c-s-a.org.cn





