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Abstract Efficient environment monitoring and information analysis in urban scenes has become one
of primary tasks of smart cities. In smart cities, the recognition of text information in scene images,
especially the extraction of Chinese text in scene images, is an intuitive and efficient method for
analyzing scene information. However, the Chinese text extraction of the current scene images fails to
achieve good results because of the uneven illumination and blurred images. In addition, the
complexity of Chinese character structure is also an important factor affecting the Chinese text
extraction. In order to solve this problem, this paper proposes an edge enhanced maximally stable
extremal regions (MSER) detection method, which can extract the MSER under the conditions of
illumination and blurring influence, and the non-MSER can be efficiently filtered by geometric feature
constraints to obtain high quality candidate MSER. Then the proposed central aggregation is used to
aggregate the candidate Chinese text field that has been divided into multiple MSER, so that the
candidate region becomes a single candidate Chinese text component, and then these components are
analyzed, and finally the correct Chinese text is selected by machine learning. Experiments show that

the algorithm can extract Chinese text in natural scene images more effectively.

Key words text extraction; maximally stable extremal regions (MSER); Chinese aggregation;

support vector machine (SVM) ; Internet of things (IoT)
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(a) Natural scene image

(a) Image segmented by traditional MSER

(c) Image segmented by edge enhanced MSER

Fig. 2 Comparison of results between MSER and edge enhanced MSER
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Fig. 4 Comparison of Chinese aggregate parameter A
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Table 1 Performance Comparison of Several Chinese Text
Positioning Classification Methods
FR1 2HMANTEREMSTEFTENERILER

Number of Number of

Classification  Training Testing  precision recall f
Samples Samples
SVM 5292 4436 0.85 0.81  0.83
KNN 5292 4436 0.81 0.78  0.79
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Table 2 Performance Comparison of Several Chinese Text Positioning Extraction Methods

F2 SMAXNAREMBRG EMMERELER

Chinese Text Extraction Algorithm precision recall f
Edge-enhanced MSER Extraction Algorithm 0.85 0.81 0.83
Ref [11] 0.74 0.71 0.72
Ref [12] 0.75 0.78 0.76
Ref [15] 0.72 0.80 0.75
Ref [16] 0.78 0.81 0.80
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(a) The original image
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(b) Algorithm processed image

Fig. 5 Algorithm experimental result display

B 5 Fksim s AR

4 BEERE

AR SCAE G Wy K 55 P R4 325 G i AR
B X 3T I P R SO A AR R R in X 3 T
S MR F5E T B X A AR 3 s R I e b SCSe AR
PR ORI T A T SCSOAR R R AR AR R
111 TG ¥ o T 300 T 37 55 W D A ) R 3 41 T A A 4R
Yy 5 MG T 3 T 300 2 8 8 1) o R R e W AL DX v S
SCAYREUT i, 1 e S B MSER, I fff H 5 7F
ORISR ETT R NS - gl S A B S L= @l BU
B 2 (9 3E MSER , X 35 SCA 047 9 25 30 F. 4833 %)
itk s O RA Mk, 15 MSER B4
A A SCAR X3, B J5 il iE SVML K IE 75 31 3C
NI Bu D N P = R R W IR T 3 I NS

St AR SR B e BRORS T RN IR i e T
A RITE FL AR5 5 SR B XSOOSO S USROS
F T AT, L5 /A F) A BB AR [ A0 3 A2 1 0 ki 2R 4
X 30k T 3 5 0 B AR S Y S A

2 % X #

[1] Gomez-Torres E. Lujan-Mora S. An approach of context-
aware mobile applications for Internet of things [C] //Proc of
the 2nd Int Conf on Information Systems and Computer
Science. Piscataway, NJ: IEEE, 2017. 41-48

[2] Sun Yimin. Research and simulation of large data
differentiation classification technology under the Internet of
things [C] //Proc of the 3rd Int Conf on Intelligent
Transportation, Big Data & Smart City. Piscataway, NJ:

IEEE, 2018: 191-194



HoOBTAE BT MO A A AR AR Y P SO R U5

1533

[3]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

Wiwatcharakoses C, Patanukhom K. MSER based text
localization for multi-language using double-threshold scheme
[C] //Proc of the 1st Int Conf on Industrial Networks and
Intelligent Systems. Piscataway, NJ: IEEE, 2015. 62-71
Soni R, Kumar B, Chand S. Text detection and localization
in natural scene images using MSER and fast guided filter
[C] //Proc of the 4th Int Conf on Image Information
Processing. Piscataway, NJ: IEEE, 2017. 351-356

Huang Weilin, Qiao Yu, Tang Xiaoou. Robust scene text
detection with convolution neural network induced MSER
trees [C] //Proc of the 13th European Conf on Computer
Vision. Berlin: Springer, 2014: 497-511

Goémez L, Karatzas D. Object proposals for text extraction in
the wild [C] //Proc of the 13th Int Conf on Document
Analysis and Recognition. Piscataway, NJ: IEEE, 2015:
1786-1812

Zhou Xinyu, Yao Cong, Wen He, et al. EAST: An efficient
and accurate scene text detector [ C] //Proc of the 30th IEEE
Conf on Computer Vision and Pattern

Piscataway, NJ: IEEE, 2017. 2642-2651
Minetto R, Thome N, Cord M, et al. Text detection and

Recognition.

recognition in urban scenes [C] //Proc of the 2nd IEEE Int
Conf on Computer Vision Workshops.
1IEEE, 2016. 227-234

Piscataway, NJ:

Rajan V., Raj S. Text detection and character extraction in
natural scene images using fractional poisson model [C] //
Proc of the 1st Int Conf on Computing Methodologies and
Communication. Piscataway, NJ: IEEE, 2017: 1136-1141

Yao Cong, Bai Xiang, Liu Wenyu, et al. Detecting texts of
arbitrary orientations in natural images [C] [/Proc of the
25th IEEE Conf on
Recognition. Piscataway, NJ: IEEE, 2012 1083-1090

Computer Vision and Pattern
Zhang Weiwei, Tang Guangming, Sun Yifeng, et al. Chinese
scene text localization algorithm based on character features
[J]. Journal of Information Engineering University, 2014, 15
(6): 729-736 (in Chinese)

GRFRFR . T, aMA I, 45, —F B DU R R 1 b 5t R
B3R E MR B TR K%M, 2014, 15(6)
729-736)

Yu Boran, Wan Hongjie. Chinese text localization in natural
scene based on heuristic rules and SVM []J]. Electronic
Design Engineering, 2016, 24(24) . 161-164 (in Chinese)
(b ok . JTHEAR. T a3 R AH A SVM 1 B 88 )57 h 3T
SCAGERLT]. TR TR, 2016, 24(24) : 161-164)
Matas J, Chum O, Urban M, et al. Robust wide-baseline
stereo from maximally stable extremal regions [J]. Image &.

Vision Computing, 2004, 22(10): 761-767

[14]

[15]

[16]

Gao Shilin, Ji Lixin, Li Shaomei, et al. Fast scene-text
localization algorithm based on MESR’s fitting ellipse [J].
Computer Engineering and Design, 2015, 3(36): 693-698
(in Chinese)

ik, 35S, A, S BT MSER #1413 4tk
Yy SO E L 8wk [0, tF L TR 5 T, 2015, 3(36):
693-698)

Li Chuang, Ding Xiaoqing, Wu Youshou. An algorithm for
text location in images based on histogram features and
AdaBoost [J]. Journal of Image and Graphics, 2006, 11(3):
325-331 (in Chinese)

(FE, TS, RG&E. — 3T 57 B4R Al AdaBoost
B G g S sE AR LT ] TP R ER ETR 24, 2006, 11
(3): 325-331)

Liu Xiaopei, Lu Zhaoyang, Li Jing. Complex scene text
location method based on WTLBP and SVM [J]. Journal of
Xidian University: Natural Science, 2012, 39(4): 103-108
(in Chinese)

Nefi, FTRIBH, 2580, 454 WTLBP $RAEF SVM i1 & 2%
G AR EM T EL] MR TR R BAR#
Ji2. 2012, 39(4): 103-108)

Xiao Ke, born in 1980. PhD. professor.
Member of IEEE. His main research interests
include wireless comm-unications, physical
layer security, the Internet of things, and

embedded systems.

Dai Shun, born in 1994. Master. His main
research interests include graphic processing

and the Internet of things.

He Yunhua, born in 1987. PhD. Student

member of IEEE. His main research
interests include security and privacy in
cyber-physical systems, bitcoin based
incentive mechanism, security and privacy

in vehicle ad hoc networks.

Sun Limin, born in 1966. PhD, professor,
PhD supervisor. Member of IEEE. His
include wireless

main research interest

sensor networks and vehicular ad hoc

network.



