#3765 EISH 2 S | N 2011 &£ 8 A

Vol.37 No.15 Computer Engineering August 2011

c ATE8ERIRBIEEA « XEHS: 1000—3428(2011)15—0158—03 SCAERFRIRAS: A HESHES: TPI18
F TG B AR B LT TR A T5 i

gk, R &
(PUJNBE T AEREH SEALERE, POl B3R 643000)
W OB ot —MSSETEEIBRIR T, RN IR SSE T B AHE, 7E RGB Bl AT Bl ad I s n
W, REIZGESTRG X IR I, 58 B TR G SR I LR, 25 A Sk R BRI AT
AR W BIRHAEA B A AT 7 L DU RE 3, FEARIE SO HARA A R X o SRIRATRRWT, 7% MR B AR
R BREEARL; HEY; B BT TR

Traffic Light Shape Recognition Method
Based on Chain Code Trend Table

HE Hai-tao, SONG Jian
(School of Computer Science, Sichuan University of Science and Engineering, Zigong 643000, China)
[Abstract] An algorithm of detecting the shape of a traffic light in a scene image and the concept of trend table is proposed. It filters and enhances

color information in RGB color space by the color feather of traffic light, and gets the candidate areas, segments image using contour tracking

algorithm and figures out the chain code. It calculates the matching probability by combining the symmetrical feather and length ratio feather. The

discernible scale is determined by the statistics. Experimental results using videos verify the effectiveness of the proposed algorithm.

[Key words] Intelligent Transport System(ITS); chain code; trend table; traffic light; shape recognition

DOI: 10.3969/j.issn.1000-3428.2011.15.050

1 Bk

AT KT BN B B R R AT R A I — AR RO,
DI A S B s B a5 i A Lt 7%t 328 4T B
BFHEAL TR LG S MR R, CH21IE S %4 RGB 3
P RGB %3 (A3 BUASB AT X0, SCRR[31ZE #ed) HSV g%
W, I 0 PR B A BB R TR B, SCHR[413%
7 CIECAMOT {6 k47 Ab 2, T SCHR[S10) 3% 4 T Lab
BEER. HXNAFAMASSE, ERAEFHE&ERS, W
SCHR[STE S S mb i, SCHR[3 17 17 5 o i 3 7 T B o o

VOB BA A2 T8 KT FE AR R 1 O 3 T AR B DG e AT
WA, AR IR AR, SCHRI617E A 1 B 45 SR A R 1 b
B, KA AT R R R B R R A S T . HE N
A% 220 KT TR B S R BB A2 AT 0, A Ab AR 9 H
TR G 55 3k 77 T A2 AT o

MG A B 3% 58, A A RGB 5% 1) A i 2238 4T Y
s 0 R0 5 A % 3 DX, T 3o 2o 0 A £ B
HE— B /0 A B X I R o PR R R B A5 bRk
FEERY, 25870 7 1 Sk AR, 3 2o o G A A B DU i A
W, BENRAE R
2 REgELRE

ARG EABEERME 1R

Vel e piiE B 50
ik X

[AD A AT
JLFEERS

l

LORIAVIEAPAN | e B Z R P ERSIR (3T

SR X B R A

B1 REgLEERE

2.1 ERBEpiLE

B 2 A EAT A — Wi, ASON H T, R
WATHBIGRAD & 83/, MAKEIETRMBERG,
Ftefl B ARA b, HW R ERK. ARBGHARE6, KX
% CHRI2, 71, 456 bR OO G 2 A, A 5 3838 KT Y B
48, [X [5] A (r>160 and g<208 and b<216) or (r<194 and g>160
and b>160), AMERFIMRIFEEW, EHELHETHiA
ViE. B 3 REWHaEENEG, TTE B RELT
MR . A TR R, EREG S ANEIG, *
MR 2410 G 40 G 2% PR B R 4 Bk T e fn gk s 2 IK3R
B, BB A K E G SR T — a8, BARARh:

0.49xr+0.29xg+0.226xb

f(x,y)={0

C,.. ={(r+g+b>481)and(g—b<31)}

green

- Y
B2 ZETHSRE

B3 dBadiRnEg

HEEWE: ATHRUIARELLRERSRHE “HRER
GiM B A5 B3R J7 155" (2008RKO11)

BB MEHEA975—), 5, P Mt EFHH: ATHRE,
MARRS, EREGBLEE; & &, JHi it

WA 2011-03-11

E-mail: susehht@gmail.com



B37E FI5M

g, R FETRERGE AR B SRR T % 159

R E B AE 4 T S R

BS5 REESREEL

B4 REWLEZEN

22 EfAH

it BB AR AE ISR, BT 3R AR 0 A 200 DX S 1 Ok
bo XGRS PEBME” J7 AL, DX R
Il o i 75 S B AT R AT NS, R R T
WX REXNEGHEITAGRW AL @il LRLH, §
X ASTBAT BRI, AR ML GAR I Sk, R Sobel 3%
BORBATF, A A8 AT W30 S 40t —AH AR5 HE L 3 75 w] g i
BB, i Sobel HILREEH — Ll . ENFLLEIE, B
X EGORAT R IR, B KRR 8 I X
RS A B A T A5 S, HAE U R R 9 7 1 £
BRI RER DB LS BERS, 18 6 Rl 7 N iR A A2
LPAE

Og
o (1|
w(
" a

s v £
e Ta RN
BEo6 aEZBIRE

2.3 B/

V] 45 00 P PR B 905 AR DU i, LSS AR DG i3 S
Ky A, AR SCHE H — AR I8 SR 38T ) T ARORIAR ) A 7 3
Freeman 5524 F 4 A5 8 AN J7 ] R H 45 3w H 75 101 1Y
— P, HERSAERG A BRIz R, SCER8-10]
e T SRR AT SRR . AR “HERDAE SR W)

&, DR B DR A
231 RS wisbH

Bt ek A3 AT WY A Sk AR AT DA : BEAD EH X B R A
Mk, HERKENE—EEEN, BRI 2 M50y %Hk
X AR HAE, DA 640x480 14 3K 1 B4 A fl,
HEEER K JBE BR & AE 30~160 2 []

LR B T A B3 T R AR AE — e Y, i 8 R
HEEm% 0 XXXABXXX, i, AB R . Bpi i
BRAER: AB & 2 AMHIAREI I, 4 00071000 111241114
33342333 4,

oo

EH7 REXBETRE

_.__._

o

B8 REBR

TEE RN, B T AR — A5 — W AR R -
B () R WIRAESE | CLHIBERSAE, R4 ) N3l 2 T T 4%
A P T P MR

S0 X 2%8=[f(i+1)+(i+2)]%8

abs[f{x+1)-f(x+2)]=1 or abs[f(x+1)-f(x+2)]=7

295 W RI 7 V5 R T M O B R A O W — AL FY
M.
232 BEWMEHE

Yok R AT AR P8 I A R R, SR O(a)bn e & 3k
H4ERS 4 : 0000333333000000222244444411111144445555555
STT777777. BRI B4, FER KRR AT, H
FHEEARN TS B AR, BR S SL AT ] 030241457,
BBEAD R R R B TSR M, TS AR ek I, SRS
DRAAA, TERTEITTERASI I IE 52X Al o

M AR s B IR, 45 30 0 R A T RE A vl i 7 3k 5¢
22—, WE 9(0b)h E 4 B IUE 153 i — L L STk,
Y D EC R R o A Sk R BOM ), AT MG b B Y R,
S50 EREERS 05 1 CRE B ) Ak & Sk A e 2R, e
Bk W T7 2 s 02320241245467, Jn S DAAs ok & 3k i RS 2
BEATRAN, XS F LR A RS EF IR, FBORM 2

RN

(a)kifle 5 2k (b)%e BRAZ IS 9 7 3k
B9 #ikER

A EE L BUE BRI, AU I SRR R
B RT VEW T 18] X AR R Sk B AL 3 MRS,
WH el 2y 3, b, o WERIEFMTTR; 23K
WA RVFRRET W, FHNREKKIER, N FAgE
3k, BT e R ek

LeftTrend:

{{0,0, 0}, {2, 1, 3}, {0,0,0}, {2, 1, 3}, {4, 3,4}, {2,3, 1},
{4,4,4}, {5,4,6},{7,6,0}}
Forpr, 40010, 0, 033X 4% 3 A ] W AA R 783X S B AE UG H b
WAL, AAWERE, BPPXENEARTRE 45
HER-

R VRN B H AR BRI R AR — R R,
o 22 (R DG e %) ) @ 5 R ok 51

£10-k)
P _ i=0/=0

Y 3xE,
Her, n NETRMDEG ERBALHRE; KRB R
VEREIGFT , 5 58 B A A (A SR B A 956 /A RERY
S, WK, =/, WRAFLE, RERNBHRES T &
W, FIREA, WRRALE, bifkEREA S RRE
BERPE 1 AME, WK =0, BIHLERN 1o Xt
g AR T IAE — EEZ RN EBEE K.

233 [LEiE [
BHRFDELDHETIRENR ALK, 29I

Jk,=0,1,2



160 o

L #&

201148 H 5 H

P o Rl — A H A TR DG % A 5 1) 6 Sk i 34k, i L
Fuelerk BE AR rs 5@ HRMILE, A, EXHLIE
RAGI B, 334 0% 4% DG JE o b 451 DG L3 2 AMREAE I ) 5 i 3k
9 75 1] -

(L)X 7 DG A 00 5 Sk 2 22 G X RRIE & B R ATHR, DL
2] DU i A BT 1) B A A BOR 5

(2) Ve 451 DG i A6 00 757 3K 4% 4% S W b A1), R DG i 3R ) e ) 5
W HARH .

Ry A [ 75 16 5 Sk 199 %65 7 DG /i i B 451 DG it 2 AN — Y
A HBRGILEE, W] H W &L RRR. AIREIR
BRI, 7EAF R 4R R B R IE b 5 R — P
A, DB RA .

3 EREFR

ST Y R R BT 30— B A T M (4 B R
640x480 14 %), £ KUbuntu F{#i B QtCreator 44’5 7 WA 2
J %5 B v A8 AT RHEAT R o HF kSR O ARk, ARSI IR Sk
MR G R R — R T SR RR, MR DA D00
PR T A ) 5 10 6 3k A B RERD B, R 1 TR

F1 FHAGLHRBEHE

w1 2 3 4 5 6 7 8 9

* 0 2,1,3 0 2,1,3 4,3 2,3, 1 4 546 7,60
A 0 1,2,0 3,2 4 6,5,7 4 6,5 0,7 6,7,5

£ L0 2,1

A REHEATBOMIDCHL, KR | v — 2o BRI B 21
BAEEREILA . R, AR RIRGIER, 5 RLH L
v ] D A 23 0 58 R D 4 A 8 A D A U+ i o F A
SR 40%- 40%FH0 20%. 4 B PLEERAR T 40%I0F, AL
LS o SCh i ar R B L BAR AN SR 2 Fim o % RBIH T8
Jo R P MREAR b o B B ET OB, BT 3 4T R B S A
5T, BIE—1T M THREE.

#2 ERELSERENE

RISk ERICAR  OHIRER AR

@ 0.965 0.80 0.82 0.87
I:::_,':l 0.685 0.78 0.67 0.72
|'_-::_"| 0.670 0.68 0.55 0.65

|EI 0.245 0.43 0.20 0.31

4,3,5 2,3,2 4 6,5 4 6,5 17,6,0

Py e S

XA BT 25 K AT B RLSTAL B 43 A W, ARG
HIER AL PR AR IR Se BT DL T, RS 3 3 B0 IR 30 e
HRILF] 81%.

O PR e 45 W Ak L o 1AL 9 25 3 08 U 79 2 9 it [X
W VWA R, Sk bRl Fk RN 5% — Wi 56 ms, &
D W 12 ms, FEPUHIN AR 20 ms 24, AR —
Bt F SC Bf JO7 FiT 25K o

4 BN

A LA P B RS S FRORIAT B AR, (BT RERS B
brDCPE G bR B R, REIR I — S RBOM A H AR SRETHE
MR Gk R I TR EM, AR, W
W E AR, PTRAFREE R hERA R H R &
LR RYEA -

(DBERSTE P T 2 i 2 16 38 35 R Bk B HERE 3T, 4
ARATERS BESHETERN;

(2) 53 v B S 35 4 S R AR B S T it A7 T
1 A A S (7 T B o AR Do 0 TR S R M
3 — 2 5 E T B RAEA TR R B B TE v Qi B 27 o A
VAR 2 DU LA BE A A R P o

e £ Pd N

[11 Kim Y K, Kim K W. Real Time Traffic Light Recognition System
for Color Vision Deficiencies[C]//Proc. of the 4th International
Conference on Manufacturing Automation. Washington D. C.,
USA: IEEE Press, 2007.

[2] Omachi M, Omachi S. Traffic Light Detection with Color and
Edge Information[C]//Proc. of the 2nd IEEE International
Conference on Computer Science and Information Technology.
Beijing, China: [s. n.], 2009.

[3] Shen Yehu, Ozguner U, Redmill K. A Robust Video Based Traffic
Light Detection Algorithm for Intelligent Vehicles[C]//Proc. of
IEEE Intelligent Vehicles Symposium. Xi’an, China: IEEE Press,
2009.

[4] Gao X W, Podladchikova L, Shaposhnikov D. Recognition of
Traffic Signs Based on Their Colour and Shape Features Extracted
Using Human Vision Models[J]. Journal of Visual Communication
and Image Representation, 2006, 17(4): 675-685.

[51 #& B 55, X . ETF Lab (G528 (MRIOR DGR Y 35
I S B AT U BRI, V3B T, 2010, 30(5): 1251-1254.

[6] de Charette R, Nashashibi F. Real Time Visual Traffic Lights
Recognition Based on Spot Light Detection and Adaptive Traffic
Lights Templates[C]//Proc. of IEEE Intelligent Vehicles Symposium.
Xi’an, China: IEEE Press, 2009.

[71 Ruta A, Li Yongmin, Liu Xiaohui. Real-time Traffic Sign Recog-
nition from Video by Class-specific Discriminative Features[J].
Pattern Recognition, 2010, 43(5): 416-430.

[8] MRSt B 5 REAALELFIBR S b R ], R
ZETE AR, 2002, 12(7): 1323-1328.

901 THEE, £ #H. BT ZHEGHEH-E BB RN T
FHEHL TR, 2010, 36(7): 182-184.

[10] £ ¥, 38IKIK, WFEEs. ZETRERH i B 4 B B R AE 32
BRI, FHEALRF, 2009, 29(8): 2065-2067.

(1] A3 A MZREER HFIR]. Bl 2R, 1988, 9(3): 19-22.

h eWF



