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Cigarette Package Image Registration Method Based on
Feature of Single-Angle Region
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Kunming 650500, Yunnan, China

Abstract Efficient registration of real-time image and standard image is one of the key steps to ensure the efficiency of
cigarette package quality inspection. According to the structure and printing process of cigarette package, a single-angle
region registration method 1s proposed. The method is divided into two steps: rough registration and accurate registration.
Rough registration uses the boundary features of cigarette labels to adjust the posture and position of cigarette labels in the
image, and removes redundant pixels in the image. The accurate registration uses the homography matrix between the real-
time image and the standard image to complete the registration. The experimental results show that the single-angle region
registration algorithm is superior than scale invariant feature transformation, ORB, and AKAZE algorithms in registration
speed and effect, and can meet the real-time requirements of cigarette package quality detection.

Key words image processing; digital image processing; image registration; feature of single-angle; cigarette package

3, o3 e PR (EL R R 0, 3K 4 R e A

L5l = RO 38 RS, T BN TR B i " AT ik ik . A
MR 9 B R T 5 1B L JRCED R ED MR 2 4

1, B i AR S I PR AR 55 AR ] 0 I A 2R O 4 e A
JEMINSE T 20, 28 T 2MARTE MR T Mbs LA B PR RRE RN EE

F

TEH PSR, TR AL (7 5 08 e ke o o 28 72 7 B, 4G ) FURBE A AR FEAE AR 4 (SIFT) R G B HE b i AR
JEARR o MABREED SRR I R G ARSI MBS 2 SRVERIE 2 —  FUIC M i R B 5 B A2 R AR R DL PR R
I PIRR AR LA TN AR G0 MG T KA bR B A= i e, B 2GR AR . R AR R A S B A R A P, G

B AR U A 2R 0 AE 5 B 2k DU R 58 2 FH T A i
KA B Dt UK i S0 B3, PR IE T 7 S o AR S
LA 28 G2 2R H S I R 5 AR vHEAR Al TG % b i 7 =X
SRS WU A B 5T, P T AR AR TE B LA T R G b i s

AL ERHE STE R P R A8 BRI 0] S R
IR 74l A R AR Y R TR RRAE o R I E S N BUAR
P g X SIFT Bk EAT 138 W M B B0 Yu 55 4
T synthetic aperture radar (SAR) & 1% VC fid 5 7% |, %

Wi A 2021-09-07; €@ BH: 2021-11-04; KA BH: 2021-12-13; M&EHXR B 2021-12-23

BELWHE: EEAARP¥IE(61761024)
BISEE . 7114091@qq. com

0210007-1


https://dx.doi.org/10.3788/LOP212461
mailto:E-mail:7114091@qq.com

AR R AR St 22 IRUE 2 1) 44 3t SR e SR 1 Jmy 5 R 11
K0 2% FAE AR SF L 9454 Harris-Laplace £ A F145 %0
ROV 3 B AT R AE A, 2 85 T DE RS B2 o Guo 46
H AR I Z UOCR MR IR RS R IR R il A A5 B A
BVRAE A AR TIPSR . EA RSB X R
A AL B TE LA A TE W R ME L, $2 1 T — R R T
X A58 AR A5G FC A UG PR32 7 0k o B I 4R
JHAFAE VT C PR B 8 T — BOr 09 4 a3, BIBR 1 R AR
e B . PGS X SIFT B3k 78 410 40 R 5 g B
FRAEAS W i B i BB R A i B8 R a0l D 1) 1 L i AT
TR TG SRR A SR A ARLEE R Ih] — B
£ Ml m-estimate sample consensus (MSAC) & % X 4
fE s AT VEC , 45 1 4R AR SO UG G OE B 3 . 2R —
S5 TE o A T R KM R T A T R DS D5
P33 1 — o B R 5N AR R P B3R T A A T R 1Y
TR T RO TR AR A SAR SRR G 25 R T L
4 Jed 3 AR AU 25 S5 K M A DG I (1 ) R, T a2 ]
e G IR AE Sy D s B v o 2 B A i 7 A 1 TR
e A 381 %) B A S R R SRR S R R o
AR TR 9 R R AN B A R 0 A e — B T B A
L0 T 22 4 BBURRE AR A5, S e S R 22 A .
Ab TR R BR, TO VR A MR AR A I ) SRR o B

FE60% F2H/2023F 1 A/BRSXBFEHRE
X3 () B, A S T — L IXOBRC o A
(SRR) o JIr 2 5 75 A0 H5 R TC o FORS B0 oE 9 25 fH TG o
FIFH AR BR300 5 R A I8 00 A AE B D Y S AR R
B IR BR UG A 0 TR AR ZR RS BCHE I T 5 AR X Al
B AR I SR HE S B R 5 A i T AR 2 TRD A B N 1
R, K i 1) P B I P A S o e o

2 BEAK)R

A B4 A — A B R T 3023 78 M b 1) 2 18 BRI H
HA TR B AR AHCR S TR T B B ) R R 2 [ 7 e B
EIiR 25, 7EHEIUERE S5, STFT 45 258 MR £iF 5 48 U
T IG5 — TR ER R A 1 5 R BURRAE S,
F1(a) iin . BAR 4 0 R SCEN il B A HAR £ 5 3 4
TIE T A7 728, WX 2 Ji 308 7 E 8 A 4R A 5 A DT B SE 4TS
R HE M IEBR LI 1(b) ], 3% £ 5% i [ 4% e v 45
B mE 1) FR . SRRAEBUERAE &0k A AR T 7
EqI HE A P 8, 3k S RAF 8 22 ) 118 R XoF 7 A T R 1
HAHE GRS %Pk, SRR s 10 52 90 40 45 4L 150 v A
i TE v < REL T o ) P AR B 1) 30 AL AR A 8 A 0 s 1 L A
) ff BE AN B 5T 25 BR MG P A TUA R 3R 5 A T vfE
JH PRy DX (18 R A s 2R I T o T 1% 5 s o TR 4R 2
TE1) F P 7 P R I SR i R D B P 4 B 5 o T oA

Bl SIFTECE. (a) J5L I ; (b) SIFT RRAE £ PEAL 5 (o) Bl ol 45 5
Fig. 1 SIFT registration. (a) Original image; (b) SIFT feature point matching; (c) registration result
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Fig. 2 Image preprocessing. (a) Original image; (b) grayscale; (c) binary image
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Fig. 3 Upper boundary point of cigarette package
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Fig. 4 Upper edge of cigarette package. (a) Edge point; (b) edge line
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Fig. 5 Result of rough image registration. (a) Rotation; (b) cutting
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