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A Naive Bayesian Classifier-based Algorithm
for Freeway Traffic Incident Detection
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Abstract: This paper presents a naive Bayesian classifier-
based algorithm for freeway non-recurrent traffic incident
detection to enhance the accuracy and learning ability of
intelligent traffic incident detection algorithm. The traffic
to establish a conceptual

wave theory is employed

characteristic model of traffic incident, continuous

characteristic variables are transferred into discrete
characteristic variables via sub-discretization, and the naive
bayesian-based traffic incident classifier is designed by
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regarding traffic incident detection as “0-1” classification
problems. An experiment is carried on a section of a typical
freeway, and the performance of the presented model and
algorithm is validated via VISSIM simulation. Extensive
simulation results show that the algorithm in freeway traffic
incident detection system is of high accuracy and strong

robustness even if the traffic volumes increase.

Key words: traffic incident; naive Bayesian; characteristic

WeRs B 2013-05-21

discretization; pattern recognition; freeway operation

e |5 S U N - ST R O T U A oA
2T 2 A G PO A S P T A A Al L
BRi= 4 SRMIBIE S (AR S R BB I . R
2 BEAE FBUATE S F 1) B S AN B AR 7 {1 5 AR A A
S B] AR AR o » AT AR B B SRR, 25T
PER BB S 5 H AR AL A R BEEOR.

TR [ A2 IR A BT B AN R E R £k
P X LA 3 B HE (36 468 AR 1T S KSR B A
B, R R T TR R G RR AR S A
WAL WL, 72 5B RN BB, & T
RETT I, A 22 8 TG T 8 95 4 o Sl = 14 R
TSR R B B BArRAR Rt @i ie . 2B
ITARRBT I R, TR ARS8 B8 208 46 T 5 ok
H R 0 RO IR 2 R S B T A S
AL A, (i SRR YIZE R R
RGN 77 75 R DR R 2t DR S E S (R TR
P 258 g S sk = A RORE AR 28, HLAUEL R BIM{E S )
R BB 2 TR REMEN R RER
HIRH s B SRR 28, BN B2 > ek IRFE R
AP SRR L BT AR S B m 3 A T TR Bl A
FUSE BT AR (R R AR A RCR S Pk A 22
TR R AR B i SRR EZ AL RE ST
G E . (BATYR T I B B I k.

DUt r 26 vk R B BEGL i sz > A9 BE D
20 28 80 4R, DM J7 ¥E 1 S B TR 2 B
B8] 57 2 AE SRR S A TS, B SE T
A2 T A 5 I TB] B T , o 2 T 4% 2 3 B R A
TAERIS R 2 ST ST, Seh i T I T B A
PEREINT , DA R T 2o Y8 H i 1 398 T O B 358
RS BRFL SRR, S8 S AR A DS

HEWE : ERARFEELSE (50408034) s b #FTH AR EES (112227)
FEE: K B0, B, 88, B LTSI, T#H L, TR0 A R CRIB M REE. E-mail: Lun_zshang@tongji. edu. cn



Eal

S PR S S W el S N3 A S e Rl 559

HASFIZ 2 > B8 7 4 D SRAR T L iR MK, (2
SPSAAG I N I g g ke DL I S8 Rk S i 7 e
AT 5 BT RAE & AR L S B s AR 2 DL R
ERAR I TR BRI Db BT R R A
IR IRAT BB B, X o 26 1) R B A RS
FIRE IS E AT, [ A B AN IR DL ST R T
AT HATIE SO SE RS BRI FssE
PRSI T, (H R WL T 3058 R T A
B 75 T

AR SE HE A B R R — > 0-1 232K A
A AR R A 1 Y8 B B e A FE R T S B A T A A
UEJB e SR X Fi) 0 A B T S M SR R R R e
BB IE AR B R, 51K - B i, 45
BB I ARG T AR 2 000 A R L BTt T AR
2R DU SRR B Sl B e XM — AR RR T4
2 35 K- B SR A B it B EAT 16 SR Matlab JT
RABEF TN DU J (9 2238 25 A AR B R
%I VISSIM f5 BN [ 88 AR S T A 3
Gt , WA SORE I R S0 BRI EA T VAN

1 AERRAMEZ

FNE DUnT 325 B e PR 3R R & Fh 4 1Y
AN M 2 DL O s P S R AR R B — 28 6
2 L. FNR I S M A AR T Y

(D BMEEREAA— n fHHER R X =
{1y 22y w000 20 RIS IT IR ZREA n MFFE B
AL, Ay A, ER.

(2 BER m PMEKC, Gy oy Gy HE—T
SV RAM IR X, 2K i X 8 T
HAERERERMEFEEMS X T, BIFhE It
B2 RABIREAR X SR C(A<G<Km), 5 H.
X PG X)) >PC XD, IHEER j=1, 2, <,
m,j7i H, P(C | XD S\ R M ZERR R i K5 1Bt
FE. AR e, R R R BE iR R R

P(X|CHP(C)
PO .

(3) XA TR AR X BB P O RN
BEGHEM, AR PXICHPCHORR, M PC XD
BRR. XY i, JR G SREGSEIMER AT, U8 HBUE
XA LGB, Bl P(C) =P(C) ==
PG TR, B KR 56 iR 2 B9 1) 2 9t 5% 46 S Xf
PX|COMERAL. P(XICOBEBIR NG E C; B
A X BRI T P (X | Co) Fe R IR B o B
RS B T E /R P(X[CHPC). I

PG1X =

A, 38 G IR E SR T R
P(C) = % (2

Kes BETRC: WINFGHEALL s BUIGEA B
.

D M ENEAFZBER B E, 5
P(X|CORI TR AR T R, BRI REP (X C)
(BRI B2 AR BE , BIA RS AN RBUE » IIXF 45
SEREAR IS U SR 8 2 (R A FL A% 1 7. (FE
JBHEZ MAFTERBIRRD , U X BRI REP (X C)
A5

P(XIC) = [] P(alCD 3
k=1

P A P(a1 |G, P2 | Co)y oy Pla, |COR]
i I grrEARAh T

ik A, RERURYE M2 C T, B
18 = BRI T IR

Pz |C) = Z—ﬂa 1)

A s mEB A, 7 FBUE o, BB FIEC: il
N EFS 18

R A, RSB Wi B 1R L IR M
Yo te. TSR C T B IERE 2 WHEARIE T
A

1 o e, )

e 2o, &)

Pz |C) =gz, s pC, 5 0C; )=
noc.

X g WIS A B B R e A FEAITER, o
NEEAT 2.

(5) FIEARAAES X 533K, 312 C 5l
HE PX|COPCH. HEA X HRIRBIZE C,, FHAL
%,l P(C; |X) >P(Cj |X)9X‘T’f{%%%]:1’ 2y eery m,
JFL

2 TEFHEMEHMRERAHIHEZE

2.1 HEHBR

FhER WM 3536 WA R AE - — 2 R O
NGB AF{E S TR — R WA AR R B
(6] B 2145 B0 5l 5 F (5 R IR S R B I 45 2R X W
AR TE S AT -6 508 5 1F B SR B PR TR 1. 2
FANER DL -y 23 2 B 52 8 AR T Y B AR R JE -
PR T 2 5 A I A B IR o A R R TR AR IE B
g s B RA FrE B R AR, nDR AR E
BUASE S 1 & AR R 1 4 5 3 L A BEPL A 3h % 1
PGB B AT TR — B A S A A7 AT



560 Gl PN Q= S )

LRV

E S D52 2 B THT % SEC T8 S W T 4 22 38 S HORE
DR S T 2 2 A AR » ELIZZAE A AR OB A IR) T F A A
SZIEGL. PRT » F) 4 S0 2R R A R A A BTG
TAE SRRV, DL AT AT AT A B B SE I R A
B R HIAD R DL 307 3 2R 88 R B SRR , ZE T
HIE A E R L.

2.2 XBEHHEEERE

O E » LR 10 B S 1 R R AR Gt o o ) X I AR
1 i I ] 5 AT R = AR, Kerner™
B FE S SRR LU 5 B B BE SR AR B R Y
B ACTHRZS 43 A5 FE SRS , I RAFA A8 E
P LA K 2R T 2k PR O DR UE AR AE JB8 1 =2 1) B AH Bl

SEtE, B = RES BT S R B THRE
PP TR £ P e LA SR S P A R T EL I ] o5 2R %5
B RE 6 fi L e i S ALTE e A8 S M S AR B R 5T B B
I 1E] 5 A 2R (O) FA2 @ it it (Q) A o9 22 il 2 AR A6 T

R S B BB Al F R R A, b
WPk 7= AR BT U B W 27 AR R B, B 3D
Ko 23 A TR 1248 32 ) SR8 B B R
BB SRR IR A A . ANTAL 1 B » IR BETE
T2, D, Wrie S 2k 1 22 8 25 1 B50fa o b T ) 52
BERORERAL MTER 2 T+AT, T+2aT, T+
SATT, M B ALK I BB W7 1 [ (D15 D)
(D25 Dygi2)s (Dgss Dyia) .

T+3AT T2AT T+AT %‘ T+AT T2AT T+3AT -
ER | R | BeLRE | BEln SR | EATU TR | EW
T | WERIN | EEXI | sl WA | WHIX 1 WERIXI | 2%

D, 3 D, D, D, Dy Dy Dy

Bl Z\ERAE3E L TiFrEE

Fig.1 Transmission of traffic wave to the upper and lower flow
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Fig.2 VISSIM-based traffic incident simulation model for the test freeway
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