B2t HS5H o T
2021 43 A PACKAGING ENGINEERING * 266 -

BN, $AN, WikE, BEHR, T4
(7RI K2 HLHE TR, TN 510006 )

WE: B8 A RYINEEFHPRMEEPANEY L EBIFRANPAEREBGEG A, REBATR
KAGE . AN TR RIAFE AR BIEF IR T T x, Fik RBRPAFERRG S EFEH8E, 5
AL P R BB Ao b R B R E 2 R R GG AR X A AT AR Z 8] 09 ST AR . A AF AR AR B AR R4, Al
WER LT EFREMBIE, WMARETE, FARGERAFEBEGGHFELRE, 2R P e
BT ERET 3 RARHEIHIES LA ENIEAT, 4 4 0.9900, R 4 0.9400, Gpean 7 0.9466, %36 12
RHEP AR ERGEERAN T, XPREG T EFRELTEBR PO RLRE G %, PCA % k. Relief 7
42 NCA 7 %,

KB : RHEHIE; PREAE; FiELF

FESHES: TP391.41  XEAFRIREG: A XEHS: 1001-3563(2021)05-0266-07

DOI: 10.19554/j.cnki.1001-3563.2021.05.035

Printing Registration Recognition Based on Feature Selection of
Imbalanced Training Set
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(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The work aims to propose a feature selection method of printing mark images dataset based on
max-relevance and min-redundancy in view of that the model of printing registration recognition cannot accurately iden-
tify the printing misregistration images due to the imbalanced training set. The multi-dimensional features of printing
mark images were extracted, and the correlation between features and printing registration/misregistration and the redun-
dancy between features were calculated. The objective function of feature selection was determined, and the incremental
search method was used to find the optimal feature and add the optimal feature to the feature subset, which realized the
feature selection of imbalanced printing mark images. The proposed method achieved 3 evaluation indicators of imba-
lanced data classification, 0.9900 of 4, 0.9400 of R, and 0.9466 of Gc.n. The proposed method outperforms the untreated
method, the PCA method, the Relief method and the NCA method on the identification of imbalanced printing mark im-
ages in the experiment.
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Fig.1 Printing mark images
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Fig.2 Flowchart of printing registration recognition based
on mRMR feature selection

2 HF mRMR KR & RlARS
i)l G5 S AT 3%

REAE 7 1 AR AR eRER, 3058 08 70 2R Wi
REVFFAE, [R]I FEAR T PERAIE 2 (0] B TCAR B, (i dis
BEAT VAL ISR R B R, 31 i KOOl 1 B TR etk
AEo BORA R AMER/NITAREE (Rl mRMR) 2 —Fid
UEAL R AE R EOR T, ki R, AR
D Rl 2 9 e A R A B B £ L 2% DA W RS AR A4
%5, AT RAPR I 2% B B RS AR 3 B BRI rp R AN A
RFFIE, PRI SCH R Al mRMR 5 3 52 90 B S b
G R BA R (IR FILLE ) ARHIE

EPE,
21 mRMR FEERE

Al x Ry BUMISENE R A A B VA, LAt
(1),

1(x;y)= log—LEY) 44 1
(x)=[] p(x.) o8y Y (1)

K po)WAER x BIMERE R R p(r) WA
iy AL L SRR p(x,y) WS B x Ty RO A HER
W REG 1) N ENTRY (G

mRMR FHIE SR H AR bR ¢(D,R) , Rl 2
X (2),

max ¢(D,R)=D —R (2)

KD SO TR S 43 A8 5 o Z IRl AH DG
R JCWL T RRE SRR Z (B A TUA B . D A R W3R 4
AL (3) Fi=k (4),

1

D= EZS I(x;;¢) (3)

R= 3 I(xix)) 4)
lSl )q,x,»ES !

S B SRR SRS £, AR
IS| BAFIE T4 S HEOREAE SR s ¢ BB RE, hy i



- 268 - f1 %% T 72

2021 43 A

¢(D,R) K, &% D WK, R ¥UE/AME U,
el (2) BE R (5), RAEEILRINIEML
GASEINT

max [10i0=— 3 1Gx5)] (5)

“1xeS,,
FEREARFREZS (0] X b OSBRI T4E S, 7F
PR X=S, 1 =N FHREEB L (5) BURHE,
Eb#%?WﬁHA%F%?”:?% Sm—l EFIO

22 mEEERTE

HET mRMR® B 16 B s P (R 5
AR, LI 3. FIE IR AT

1) BRI 7 ED B P R (L3 14
SRR ) 192 25 5

2) % kW, ESEURHEREAE S k4 m Wt
B 1 Cm SRR T e RS ), SRS (1)

C A Ep bR B R R AR )

FHAEFRIR

Y5 IckIm TR {E

( SRmax I(x;, c)FIRFEx; >

FHIET4ES

By

SREFEAHRED

W

<:*ﬁﬁ2ﬁﬁ%ﬁR
v

TERIAAHE BB R AR
FHE, MMARHMET SRS

v

it

i AR T4

o

K3 T mRMR Jr ik i A8 B B AR 35 SRR AR
P i
Fig.3 Flowchart of feature selection of printing mark
images based on mRMR method
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Fig.4 Partial printing mark images in the experiment
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Tab.1 21-dimensional features of printing mark images

s 7(1) 7(2) 7(3) T(4) 7(5) 7(21) ek
1 0.5160 0.0081 1.1211 0.0402 5.2545 0.4485 +1
2 0.5096 0.0083 1.1423 0.0407 53714 0.4452 +1
3 0.5020 0.0082 1.1636 0.0408 5.4672 0.4406 +1
4 0.5126 0.0082 1.1325 0.0403 5.3218 0.4466 +1
5 0.5042 0.0083 1.1584 0.0410 5.4436 0.4419 +1
6 0.5078 0.0080 1.1477 0.0415 5.0560 0.4435 +1
7 0.5078 0.0080 1.1477 0.0415 5.0560 0.4435 +1

201 0.5834 0.0058 0.9260 0.0288 3.4956 0.4834 -1

102 0.5854 0.0058 0.8803 0.0263 3.8212 0.4815 -1
103 0.5834 0.0058 0.9260 0.0288 3.4956 0.4834 -1
104 0.5854 0.0058 0.8803 0.0263 3.8212 0.4815 -1
105 0.5834 0.0058 0.9260 0.0288 3.4956 0.4834 -1
106 0.5854 0.0058 0.8803 0.0263 3.8212 0.4815 -1
2200 0.5834 0.0058 0.9260 0.0288 3.4956 0.4834 -1
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Tab.2 4-dimensional feature dataset

G (1) 7(2) 7(3) 7(4) bR

1 1.2681 0.0091 0.0612 0.2706 +1

2 10.5525 0.0012 0.0877 0.0945 +1

3 3.4159 0.0061 0.0759 0.2919 +1

4 10.3587 0.0012 0.0839 0.0906 +1

5 4.1959 0.0067 0.0714 0.2292 +1

6 6.7571 0.0008 0.1199 0.1393 +1
201 9.4639 0.0010 0.0808 0.0877 -1
202 1.1412 0.0078 0.0481 0.2089 -1
203 1.1412 0.0078 0.0481 0.2089 -1
204 0.8914 0.0305 0.0933 0.2665 -1
205 3.1148 0.0059 0.0697 0.2891 -1
2200 1.2681 0.0091 0.0612 0.2706 -1
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Tab.3 Classification of the 5 FS methods on the imbalanced datasets of printing registration images

WIRZS K AL Relief PCA NCA BLVIRS
A 0.8960 0.9673 0.9725 0.9824 0.9900
R 0.7350 0.7400 0.8000 0.9300 0.9400

Gimean 0.8569 0.8600 0.8626 0.9419 0.9466
a 0.9756 0.9927 0.9918 0.9809 0.9900
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