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ABSTRACT: The work aims to propose a method based on visual word bag model to extract the features of plastic marks
in cigarette packets to quickly and accurately identify the authenticity of multi-brand cigarettes. Firstly, a self-designed
multi-light source glue mark acquisition device was used to obtain the glue mark image inside the cigarette packet, and the
glue mark image sample was obtained after removing part of the background of the original image by image processing
technology. Then, scale invariant Feature conversion (SIFT) features were extracted from the glue mark image samples,
and K-Means algorithm was used to cluster the features to generate a visual dictionary. Then, according to the visual word
histogram feature set of the visual dictionary, the glue mark images were trained and classified, so as to identify the au-
thenticity of cigarette. In this paper, 10 samples of authentic cigarette packets and counterfeit cigarette packets of 64 cig-
arette brands were taken as the objects. The classification test of 360 cigarette packet images showed that the authenticity

recognition rate was 97.22%, and the average identification time of each sample was less than 0.05 s. The above method is
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simple to collect glue marks, has high authenticity identification efficiency and accuracy, and is suitable for a variety of ciga-

rette brands. It provides technical support for improving the efficiency, accuracy and universality of authenticity identification.

KEY WORDS: cigarette authenticity identification; visual word bag model; glue mark image; visual word histogram
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Tab.1 Parameter settings of each component of cigarette packet glue mark image acquisition device

EiYes SHONE
FHL iPhone 11 Pro Max T4, FTJF Lightroom 4k, k#L AR 55k W FI4EHL 200%
HF SFEREEHR 0.8 cm, RTH 29.20 cmx25.50 cmx32.30 cm

5V LED USB JJ#F: 263 1 435506 WP Mal 1 Sk DB 1 508 BT 5 DT Hr B B R 2.4 em;
ekt FEAWECRT R R 23 RLKTER . JTERZEIAIIE A 0.8 em., #5 6K N 400 ~ 450 nm; &4 H OITHA 23 RikT
R, ATERZERIEN 0.8 em ., PG N 400 ~ 760 nm

USB 4 Jé&&
A GERIR

5V/2.4 A %11 USB FLH 4%
RNEOGE AR 13, R5FH 26.50 cmx20.50 cmx0.2 cm

ARG ALFE, 1R SH 20 cmx4 cmx0.6 cm, 1 3SR 5 cmx2.5 cmx0.6 cm,

ROZKHA

LN S

2 HRSF R 4 emx0.5 cmx0.5 cm, 2 B 5FH 2.5 emx1.5 cmx0.6 cm
FEERmES 18, RSFA 15 cmx2 emx0.6 cm




a4k IS By . R CIE]

5% T i B IR 114 5 A £y 22 551 - 255

Boo0

a TR IR 4 —fEfk c JFHERE

g BT BIRER h —fifk i JFHE

d WASMRIE R

e 4 RERS

= f

TS RIRAEA

j WA ANRER R k 4R 1 LR A

B4 G IBIR B R REA 19 A i A

Fig.4 Generation process of cigarette packet glue mark image sample

1.3.1 SIFT $F{EREX

T 5 R RS IR S AR, ARAS H bR FESR H f
5, 5B T 26 (5 B e A s IX 4 Ho At 2 1) /&
8. SIFT J&—FhHFEHR A HA AL i 5
2, ATUATEANTA RN | 2 TG BE 4% 60 100/ DC i
PG P B AE 5, ELAT B0 A Bk Ao v U1,
P Sa 40 & AR Sb HOH &) SIFT Sk 55 fE 43 Fi
B, 95% LA I (1) S R FIE AR 4R P 78 IR IX 5k

so k- 4 900
100 - :‘ : - 800
150 L < 700
200 - % 1 600
250 a8

. e i .W.\,

& 300 - Ei 500 &

= 350 - - 400 =
400 - = 4300
450 4200
500

- 100
550 -
1 1 1 1 1 1
100 200 300 400 100 200
B E e F
a WA b A&
B S HH& SIFT Sl SRRk 4 A

Fig.5 SIFT key point features distribution for
hard (left) and soft (right) cigarette packets
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Fig.6 Visual word histograms of glue
marks in hard cigarette packet 1 and
soft cigarette packet 1
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Tab.2 Sample set of glue mark images
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Fig.9 Sample of real cigarette packet glue marks
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Tab.3 Cigarette authenticity identification results under
different models and classifiers
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