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Traffic Sign Detection Based on MSERs and SVM

HU Cong, HE Xiao-hui,SHAO Fa-ming,ZHANG Yan-wu, LU Guan-lin and WANG Jin-kang
College of Field Engincering Army Engincering University, Nanjing 210007, China

Abstract Traffic sign detection is an important research content in the field of vehicle assistant driving system and automatic
driving. It can instantly assist drivers or automatic driving systems to detect and identify traffic signs effectively. Based on this re-
quirement,a traffic sign detection method based on real traffic scene is proposed. Firstly, the appropriate database is selected to
convert the road scene image in the database into gray-scale image,and the gray-scale image is processed by simplified Gabor filte-
ring to enhance the edge information of traffic signs. Secondly, the region recommendation algorithm MSERs is used to process
the Gabor filtered feature map to form the proposal region of traffic signs. Finally.by extracting hog features, SVM is used for
classification. Through experiments,the feature extraction performance of simplified Gabor filter, the performance of SG-MSERs
region recommendation and filtering are analyzed, and the classification accuracy and processing time of the algorithm are ob-
tained. The results show that the algorithm achieves good detection performance on both GTSDB and CSTD datasets,and basical-
ly meets the needs of real-time processing.

Keywords Traffic sign detection,Simplified Gabor filters, MSERs, HOG,SVM
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Table 2 Performance comparison of different methods

GTSDB CTSD
T KR 5
kLzs I ;}‘;{ilziri%g (99.22%%1 99 ii(jA:«z
E S o :
Bt 7] /ms 67 90
FHEEXREE 388 321
. T A Y R 118 99
FE I MSERs A ® % ,FNs 97.1%,8 98.12%,10
B 8 /ms 40 38
FHEEXRKE 276 178
SGW ¢ 1E F + B BUNCE 83 56
MSERs % B % ,FNs 99.63%,1  99.62%.2
Bf 8] /ms 46 41

4.4 SVM KZE 4%
SR S 5 1) ML (SVMD X 3 2 X380 A7 41 X R A =2

ARG BRI . 7026 BRI 70 28 H A 17 X R 5l 2 il
P i LA K A2 i i 7 BT Jis A R 26 B R 58 3 A 7k 2 = A B

ASEPRA . X4 i if MSERSs 75 fii /b Gabor $:4F & L
HEAT I DX S 7 o DA B 3 F AR ST Sk A ) 5t vk AR T
BN R X

ARSI T AR IR R AR KNI 3886 DL & HOG 241
MR, S T RIEEAR R S 8T 1943 J88OR A SOl 2 8L
P03 — 46 F) 5 AARIE A RN, B HOG FR-AEE LA 5 4
ANEA R EE B K/ 3 B s, 85K T R BE iy I 2k
ARG A I S BOIE AT R AR BRI, 28 5 8 R B HOG R 1E
Feik ik A SR m i HLE AT IS #E I R R R IR R A S
BOV B 5 G AEAS SR D TC P9 R I 43 25 8% . A THRIEX 5 Fi 5
BOIE B4 2Pk BE L AR SCH/E GTSDB F1 CTSD %4 % L k17
Uk, B R S5 R ER 4 prdl, B4R HOGL, HOGA #1 HOGS
TERG 1] 1 1 HOG2 %8 (2 HOG2 19 K MUK B 725 T Ho Al 4
A HOG FRAE, 5 TR IER = f R 5, % £ 7 HOG2 fE 28
K AEAE

#3 SVMFERAR AR HOG f 34
Table 3 Different HOG parameters used by SVM

i A L i’k ¥ K
HOG1 24X24 6X6 12X12  6X6
HOG2 36X36 6X6 12X12 6X6
HOG3 42X42  6X6 12X12  6X6
HOG4 56X56 6X6 12X12  6X6
HOG5 64X64 6X6 12X12 6X6

R MEFE  EE
0,2m 324
0,2m) 900
0,2m) 1296
0.2m) 1296
0.2m) 1764

© © © © ©

it 72 GSTDB il CTSD P A~ B4 e b (% 55 36, 76 3% 7
AEEPE F RS BE-H R 6 ik, ML 6\ L
F e M RS BE RO B0 R . 78 GSTDB R i A il R & T
CTSD. 74,7 GSTDB %4 I Af BE-H R i & T i
i #1 (Area Under Curve, AUC) KT CTSD, %J&H K CTSD
B PR o i B B & A L GSTDB 2% — 286, 5 GSTDB
B A5 09 G KN —BOR R, 78 CSTD R4 36 A W B9 R
T L, CSTD Hp i) — 2 ] J J& 7 VR 42 25 B =8 AR 100, PR3

B8 0 SO B R R B EE A K S R L R R R



BT A R TR AR E X R B SVM 4 38 3 A 35 A

329

R, AR B
0.9933 F10.9796, X455 F B, A SC B Kz I 7 i 19 A
HReR LT,

F 4 A HOG FAETF B 53 B R

Table 4 Classification accuracy under different HOG features

&y VS /Y% FH AN E/ms
HOGI1+SVM 95. 88 69
HOG2+SVM 99.33 93

GTSDB HOG3+SVM 95.49 101
HOG4+SVM 83.25 71
HOG5+SVM 82.26 89
HOG1+SVM 94.63 62
HOG2+SVM 97.96 79

CTSD HOG3+SVM 94.08 95
HOG4+SVM 81. 86 65
HOG5+SVM 81.03 78

10 ¢ ‘_;{1

09 }'

L]

¥ 08 ‘\

- ;
07

06 .

0 02 04 06 08 10

*E
s GTSDB9933% s GTSD97.96%
P 6 2 bm A ARG T 0 <R 2 - [ 327 il 2
Fig. 6 “Precision-recall” curve of traffic sign detection
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Table 5 Comparison of different methods

CHA 20D
#AE VRS o o A
GTSDB k(23] % th % 97.00
GTSDB X k[ 24] % 8y 77 % 98. 00
GTSDB X [25] % 8 7 % 99. 00
GTSDB KX Tk 99. 33
CTSD Xk [26] % B % 94.56
CTSD RXF % 97.96
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Table 6 Processing time analysis

(HA :ms)
B GTSDB CSTD
SGW % 3% 17 15
MSERs 29 26
HOG #F1E # 7 93 79
SVM 4 % 15 13
B AL T B 154 133
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Fig. 7 Examples of detection results
GERIE A1 X BT bR R A SR ) I, A SR T —
ol 3 L S0 32 3 B o 1 3 SE AR AR ARSI O vk . T R TR B
BRGS0 IR B MR, 9 % IR B R 2847 1 1k Gabor 383
SRAG ST AR A A S B . H IR, A MSERs X Gabor i
WG YRR 1 AT AL 3 T A AR AR M HERE KB, d )T, Tl
S HOG $#AEAEH SVM #47432% . #£ GTSDB #1 CSTD
HHE A DA ARAT TR 0 R T g
TEAR K, 0038 2o R A 1] f 3 8 1) 5 3 I PR AR S Y R 5
Uy 4 (Jabordﬁfﬁgﬁm?{’%ﬁlﬂé Ly e Y R RIMER R, i
JG it GPU MBIA L iE—25 $ i Bk i e 1

& % X B

[1] ZHANG C,LIU G,ZHU X, et al. Face Detection Algorithm



330

Computer Science TEPE#  Vol. 49,No. 6A,June 2022

[2]

[3]

[4]

[5]

[6]

(7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

Based on Improved AdaBoost and New Haar Features[C] //
2019 12th International Congress on Image and Signal Proces-
sing, BioMedical Engineering and Informatics ( CISP-BMEI).
IEEE.2020.

YAN H, LIU Y, WANG X, et al. A Face Detection Method
Based on Skin Color Features and AdaBoost Algorithm[ ] ].
Journal of Physics: Conference Series, 2021, 1748 (4): 042015
(6pp).

MILOU D,BESNASS I, NABI L. Face detection based on evolu-
tionary Haar filter[ ] ]. Pattern Analysis and Applications,2020,
23(1):309-330.

ALABDULLAH F,IBRAHIM A A. Iris Detection and Recogni-
tion by Image Segmentation Using K-Means Algorithm and Ar-
tificial Neural Network[ C]//2020 4th International Symposium
on Multidisciplinary Studies and Innovative Technologies (ISM-
SIT). 2020.

REN.YUN,ZHU, et al. Small Object Detection in Optical Re-
mote Sensing Images via Modified Faster R-CNN[]J]. Applied
Sciences,2018.

HANDOKO H,PRATAMA J H,YOHANES B W. Traffic Sign
Detection Optimization Using Color and Shape Segmentation As
Pre-processing System[ ] ]. Telecommunication Computing Elec-
tronics and Control,2021,19(1).

YIN S, XU Y. Fast Traffic Sign Detection Using Color-Specific
Quaternion Gabor Filters M. 2020.

WALI S B,KER J,SALAM M A. A Unified Color and Shape
based Algorithm for Traffic Sign Detection System[]]. 2021.
ARDIANTO S,CHEN C J,HANG H M. Real-time traffic sign
recognition using color segmentation and SVM[C]//2017 Inter-
national Conference on Systems, Signals and Image Processing
(IWSSIP). IEEE, 2017.

SHADEED W G,ABU-AL-NADI D I,MISMAR M J. Road
traffic sign detection in color images[ C] // Proceedings of the
2003 10th IEEE International Conference on Electronics, Cir-
cuits and Systems 2003 (ICECS 2003). IEEE,2004.

MALIK R, KHURSHID J, AHMAD S N. Road Sign Detection
and Recognition using Colour Segmentation, Shape Analysis and
Template Matching[ C7 // International Conference on Machine
Learning & Cybernetics. IEEE, 2007.

NURAZLIN M Y,BURIE J C,LOONIS P B P. Road sign detec-
tion and recognition[ C] // Proceedings of 1st International Con-
ference on Engineering Technology,2008.

LOY G,BARNES N. Fast shape-based road sign detection for a
driver assistance system[ C] // IEEE/RS] International Confe-
rence on Intelligent Robots &. Systems. IEEE, 2004,

RIVEIRO B,DIAZ-VILARINO L,CONDE-CARNERO B,
et al. Automatic Segmentation and Shape-Based Classification of
Retro-Reflective Traffic Signs from Mobile LIDAR Data[]].
IEEE Journal of Selected Topics in Applied Earth Observations &
Remote Sensing,2017,9(1):295-303.

SUGIHARTO A,HARJOKO A,SUHARTO S. Indonesian
traffic sign detection based on Haar-PHOG features and SVM

classification[ ] ]. International Journal on Smart Sensing and In-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

telligent Systems,2020,13(1):1-15.

FAN B B,YANG H. Multi-scale traffic sign detection model
with attention[ ] ]. Proceedings of the Institution of Mechanical
Engineers Part D Journal of Automobile Engineering, 2020
095440702095005.

STALLKAMP J,SCHLIPSING M,SALMEN J,et al. The Ger-
man Traffic Sign Recognition Benchmark: A multi-class classifi-
cation competition[ C]// International Joint Conference on Neu-
ral Networks. IEEE,2011.

DAN C,MEIER U,MASCI J,et al. A committee of neural net-
works for traffic sign classification[ J]. IEEE,2011.

ZHANG J,HUANG M,JIN X,et al. A Real-Time Chinese
Traffic Sign Detection Algorithm Based on Modified YOLOv2
[J]. Algorithms,2017,10(4) :127.

LIU S. A Traffic Sign Image Recognition and Classification Ap-
proach Based on Convolutional Neural Network[ C]//2019 11th
International Conference on Measuring Technology and Mecha-
tronics Automation(ICMTMA). IEEE,2019.

YI Y,LUO H,XU H,et al. Towards Real-Time Traffic Sign
Detection and Classification[ ] ]. IEEE Transactions on Intelli-
gent Transportation Systems,2016,17(7):2022-2031.
KHAYEAT A, ABDULMUNEM A A.AL-SHAMMARI R, et
al. Traffic Sign Detection and Classification based on Combina-
tion of MSER Features and Multi-language OCR[]J]. Webology .
2020,17(2):394-403.

RAVIKIRAN M. Traffic Sign Recognition-How well does Sin-
gle Shot Multibox Detector sum up? A Quantitative Study[C] //
48th Annual TEEE AIPR 2019: Ubiquitous Imaging. IEEE,
2018.

SHABARINATH B B, MURALIDHAR P. Convolutional Neu-
ral Network based Traffic-Sign Classifier Optimized for Edge In-
ference[ CJ // 2020 IEEE Region 10 Conference ( TENCON).
1IEEE.2020.

WEI L,LU R,LIU X. Traffic sign detection and recognition via
transfer learning[ CJ// 2018 Chinese Control And Decision Con-
ference(CCDC). 2018.

ZHANG L X,ZHANG S S,ZHANG M Y. Detection and recog-
nition on traffic sign in complex scene[ C]// 6th International
Conference on Information Science and Control Engineering

(ICISCE). 2019.

HU Cong, born in 1996, postgraduate.

His main research interests include

computer vision and object detection.

HE Xiao-hui, born in 1975, professor.

His main research interests include

mechatronics and deep learning.





