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Traffic sign recognition based on shape signature and Gabor wavelets

GU Mingqin, CAI Zixing, HE Fenfen
(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract ; Traffic sign recognition provides valuable information on road conditions for intelligent vehicles. The traf-

fic sign recognition process was outlined as follows: 1) The main colors of traffic signs were enhanced by transfor-

ming the RGB pixel values of the image and then segmented by a threshold. Noise points of the binary image were

filtered by morphological image processing. 2) The signature of the region of interest ( Rol) was extracted as a

shape feature, and the shape of the Rol was primarily classified by Euclidean distance. 3) The gray images of traf-

fic signs was transformed into various orientations and scale wavelet images by the Gabor wavelet, and the main fea-

tures were extracted by a 2-dimensional independent component analysis (2DICA) algorithm while the linear sup-

port vector machine was applied to judge the type of traffic signs. Experimental resulis show that the proposed algo-

rithm may stably and effectively detect and identify the roadside traffic signs.
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Fig.1 Hierarchical structure of traffic signs
1.1 ZBHRSHESE
Bl RGB i (2% ] B B30 5 6 25 J38 1 A 1 J&E
AR, R XE B X H N A BB B B R o I

BEMEB X FHIi, 230 RGB 43
?’U - [vRavGa'DB] J&ﬁ:j‘ﬁn—FIﬁ-
[COIOI'red = max(0,min(vy —v.)/S,(vg —v5)/S),

= R E MR

Colory,, = max(0,min{v; —v3)/S,(vg —v¢)/S),
Color,y,, = max(0,min(v; —vy)/S,(ve —vg)/S).
KA S =y +v¢ +v; Oy RGB BEHAMEZAM. Eid
B, G AR R A E B A R A — A BB

RS R B AT, B
. 1,Color,(x,y) > threshold_;

Binary.(2.3) = {O,Colorc(x,y) < threshold,.
HH:c e {red,blue, yellow} , (x,y) 1R & &L FF,
BIME threshold, [ 383 #r 7 B A IR B 8 T €. 433
Ja , WS N RS EAR AR 3 FHARIE B A (AR 2 B
B3 IE—EREER). NE 2 haT LR, AR EE

N _EHEBRSA R LR &, B0 G SR 38 HE
PRARTEAR 7SR TR . R b SR Y — 16 PRI 45 1 G o e
JERRIE A F 1R THBR TR R &, IR E 38R
m\l:ﬁlﬁ‘ﬁt/]\

(b) B 0. 1921 654

() E-N0.15H9 O IR (B N0.158 BT 6351 K

H2 BEeaRE
Fig.2 Color-based segmentation image
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Fig.4 Signature of two traffic signs shapes
HI P 1 #2323 B 5 1 T R, 40 G A ) R
MBI IR IRKFAE 7,,.(0) RF5 r.(0) (s e {HIE,
BER =M1, \BE!) #HTHE; RAEETH
BB IBERBIE 7, (0) AT S5 r,(0) ,se {IE
SN=MIE, 0 BEAT HLE T UE 68 I8 Hh i %
BXIBIERBAE 7, (0) AT 5 r.(0) ,s e {HE, 48
T+ BEAT b BEME R (2) sSREBUBRSER KR IR
KHE 7;,.(0) 533 REREARPRIFAE 7, (0) 22 18] Y B /)
Euclidean B5 & ;
ED,. = min(ED(;j(O) ,r.(8))) =
min( | 7;,(8) - r,(8) || ). (2)
FERL IR BARSE , X RIS ANBEATHI T«
s,ED_;. < DisTheshold;
shape = { ‘
0,ED_.. > DisTheshod.
s & ED,, [EXT AR SR LR & EDy, KT
FEEE IFE DisTheshold , At X 38 4 FE 3B AR % X
B, AT LI X RN HIERE T s 26,

2 RBRSRA
I 1 SRt , BT T B A

r,(0)




FoH

BYE,F JERITIZEF Gabor /N A EIRE IR F - 529 -

=R Aa/GHE. AR, aE]., & e
.\ ERESH=ATE 7 232 HsoBirsrsiE

et AT B R X SRR P o R 3B AR
15— % Gabor /)N #e, K45 R R 7 1 F R B
BN R, SR )5 I — 4k gk 57 438 4347 (2DICA )
BB R AR E, IR T R B ER
YNGR KA , TER S KB IR B AR R
2.1 ZERRESEREN

—# Gabor /NF REUE X R

ot =B LE121)

(exp(ikj,gx) - exp( - %2))

R AR E T 0 /NEIR ISR I 5, — MR
o =2m;k; R/NERE AR BUEW R T /NERS
REH/NE RS, =k, (cos j,sin j) ", KRNI
AEEIRER, AR R v =0,1, -+ ,5;0 FRAR/PNE
J5 18], BRI ARR I /N T i — 2B AE 6 N
J5 a1 /N, o
kE, =200 = ((V+1)w)/6,
V=0,1,-5

XHELT —A 6 x6 [ Gabor /NE & 538 #
b K EEGHTER, RS 6 MM L,6 NRE
3t 36 iE/MEEIE.

BHAEERBE GG F K B ER,
WL MR EE TR E R BRI —4h 30 x30 R/h. A&
Ja Rl =4t Gabor /NEAE e, IREL 6 4N T5 ) 6 RE
19 36 IE Gabor /N EIR. B FXEEBRERE, TR
BRER, A TREITENEZRE  BRERE R
£ Gabor NEEBRM EEE R MEN 5 8
PR RAGR.

WEEXERSE, A% u s 0B 00
(2DICA) B4R B UH /N I B 2 R AEAE 4 P AE 2.
e 3E bR A SEEH TR B H, Sof e I B 1) 38 3 A s B
R X I /N R AR AR BBUCH: R ARFAE
2.2 XiBERESHE

Efﬁiﬁﬁuiﬂﬁﬁfrﬂﬂ]‘ E%W%iﬁ*ﬁm\ﬁz
DL X IRAFAE 2% A XS N X e &L 1T 4028,
3 BRI X IB A AR R Fe .

SR BN E SEXREE 2 KX EHET
B UNFEER RN (x, K, i=1,2,- 1,y €
[ -1,1} ,x, e R’ & x, 22 2DICA BHERHER
FIE,y, X—FNR 1,5 —8K -1,d M E x, W%
B, RUIGFEARE. WRAEYE(w,b) RSE
2K,EVFHEHERAHER(x -w) +b=0,b/||w| E

MESBEVFEHYEEER, |w || 2ERX=E B
2-F58L EV 0 EY 2 2 WHE R £, K R AR AR
.
y:({x; - w) +b) =120 (3)

WRA(1) B STRAE wob REREF. Xk
BEEAE2ANBFEH: <x,-w>+b=1F1H,:
<x;-w>+b=-12 MEIBERE R R H
2/ w2 BIREBRKEREE | w2 K5
MESRAR. FIAENBH AT o,,i=1,2,,L B
1‘1%&%(5‘3%/]\’%{5%

L= |w]| /2—2ay(<x w) +b) +2a

B3 T PoAk R, kAT S Wik 1) 8 75 A T T
E‘J'ﬁl‘—ﬂl- R H| RECH
f(xsgn{{(x +w) +b}.

3 EBREREHHA

B EREER N — KT R TR L, SRE30 m
B — GBS FE 30 km/h, R HRE
u 15 Wi/s B R, RECFERS S HERMR

R 32 FEGER S AEA [ XA B?é%#FT GO

BB, S SE bR HEA TR AR A, SR e 1 B
7R, AR SO ] LA SO U AR A S AR 2, R
BRI R KB 95% LA L, B 3 O F S AR (6]
R

B 5 Sk 3 Bedl A SSE b 2 B IR A 45
R FTEEX DA R RS, RIS R BRTE
BIREZE . WP RTLAE ), AR RE A 30
PR SRS

Bs5 3R pZERERRAIER
Fig. 5 Recognition results of traffic signs in 3 videos
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Table 1 Detection and recognition rate of traffic signs %
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