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Adaptive Method of Predicting Arrival Time of Buses on Dynamic Traffic Information
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Abstract Bus arrival time prediction is the foundation of realizing intelligent bus information service. Reliable predic-
tion of bus arrival time is beneficial to improve the public transport service level,so that it attracts more and more city
residents to use public transportation. In this paper, based on the massive historical data of a city bus system in real
time, SVM (Support Vector Machine) was applied to establish a bus forecasting model on the static and dynamic infor-
mation. And the speed of upstreain, the latest speed of downstream, the latest travel time of downstream, time-of-day,
traffic congestion, etc were introduced into our dynamic model. Besides, this paper put forward an adaptive prediction

model to improve the efficiency of prediction based on a lot of volatility of bus arrival time historical data, The experi-

mental results show that the adaptive model outperforms those existing static models.

Keywords Bus arrival time, Real-time prediction, Dynamic prediction, Adaptive model, SVM, Volatility statistics

1 it

HIRI, 2232 B ot 6] U B A B B S 7E 4 BE 308 TR B
X AR , METR PR A S TR B R T A S BB B R SRR
ERRAHENER, RE BRI - EENAH. EHISH
R, CERHMBEBTBERE T SRR giHEEE
WA RRBERBEAAYBEIHRSE, LY FERE
T D SRR, DU R i B e S e B R A 3
R MERER KRR TN AL B R . ETH R
BORR R0 5 1 AR 5, RTINS 2R R B BOACR A
AR, (]S FRBUAR R i e A B 2 (A O R ST [ T AR
R B 2B B AT B R ok R R B AT B . B R
TR e 8 7 B KRR BE /IR R B B B o LR R L SR T
EXT R BRI B BER HLBE R K 0 I Se BB IR 2 4 3 B
WEARKER, Shalaby!! \Lin B FHFHEWEMNRERT

B B 81:2014-03-06 & HHH:2014-06-24
K ERBFEH H (11K1J520003) %8,

T—AETF Kalman IE KN R, ZEBEAE RIFR R
WitERE , (BREE SRR R BRI RESFEEHBEMNER.
Park!® | Yul"?, Shen™ , Rahmanl®! | FUI ) FALES ¥ T 95
BT A S B Hhad 1R, HoA, F&00 i R BRI R S
A ER AL, BB L AT B ps 4T (B A0 T — B B Wy s 7 it
6] 3 ANEhAAFIE , 35 5 MEMEAEN SVM BAFIER A, LB 45
RER BETEFAREBITE B K SVM 0] IR I #b 107 X4
B R R BEHIIER . SVM R/ N JELR M %
BORME L% S R EAR/D R BB, B H ARSI b
F1 AR 3R # B T4 38 B b st 18] T
AREELFWETERPSZHBREBILIERENT
W, . A EECERS BB KRR CEHFRE ZRE
RN G5 R T AT MBI et R SR EE. AT
BV 35 v e T 2 32 B o bk ) TR X A A AT R R P A A
5 BHITER RE. BUA K T RS R A8 i N B # R

AXZEF A RPEELS (61070123) , {1754 B RS (BK2011282) L EHE ARBFE

i BQ987T—), &, B4, TEMILH A N HRESAE, E-mail; 20114227052@suda. edu. enGEfSIER) ; S5 (1971 —), B, B ¥, =B
B A R R SE BALE AHREE B TR R IGRI(1963—) , B, #42, T4 S, TEWR T r N HRIBFLAE. Web (SR

BAXRE.

+ 253



2, A 2 EH BB R AR RN, B RET
HEARGR . A SCLAKE B3 LR B FTHE 2, % S8 & Fh
B AR B sh B MBS E R R BUIFESL T ET SVM
&S T BESMIERE B ML B E IR ; FE, 1R
PER BN 2B S AT 1R F7 s B BB Sh I, B3 AT e R A 38
T AY , LR CRUEMER M ) Rl 42 B BRI Ak R

2 EARGMIFEREM

ARERBITRBIZBREERE N, TEQIEER.
R NR XD REEG OB AEBL KRB,
EERB WBEMELSEE. AXET SVM FERLEHE
NI R
2.1 EFSVMHIFEAZI M ERURE —RERE

AICH S B TEN AR B SVM A3 EI i 18 T
WAL, N 1 TR . BEGEECREERC R A EHES
FHERMRAZFBITR M, RE BB T~ BERH
BATETE)” A M R RE B B AT ] VI 3 A B ASRHE R RiR
Z\ﬁﬂgiﬂ‘j@ﬁ?{%“Q ’ﬁ'%UFﬁ PN N SUTURN. - ) ‘valakﬂé
TN BE SVMAHE R B/G, HiX 5 MEEEARAZE,
BRI AR BEEE, LLom EBE b WS R E A
(z' s 2® s Tttt s it 1 » Tom1en ) T e ZEBFE R+ 1 35 B
B8] , SR 5 BERT b — 1k BEER B BRFTAT 8], B xf 1 =21
BEAE 2 3B R B AW SR, J7 2 A B ok i[RI A WHB I, H
BN EBITER IIBL A

> en

B 1 AZENER E R S5
2.2 HHEHEE

ERMBEERLBRAE SVM PEIAT ERFR, BR
SR B MR B BA B4, TR & AL BRI, X
{UER T “BHE B A K2 SRR UL BT —
AN B BB IB AT I 8] 7 A0 24 AT B B a2 AT )7 3 A sh A
BRMARRZRMTE RO . LER L, B A 22 B o B (8] 19 B
RAMRE, MATH R BN — SR RAHEHEE. T, &
HERGPHREFTE R EEMD . o XX — R, A 304
T —EEH S E R AR B BN,

B LRI Z A1, TE R HE R SRR R, B B B AR R
TR MEEL AR EFRER TR, 20 78—
B sCERALA R A — R . AR B L3R P T LB
Y BT — 3 5 5 — S B B (R B S AN K B S SR AFTE R » ¢
AR KB S R R AT R B, B B0 5 R o] BE 5 L 4%
HERERR. B, AR — AR R R B A 32 B vl A
6] SRR AN BRI . 1T EL, BEE 2> 22 4 3 e 6 £ S,
F SVM BRI R B U AT R, B—KEHLERFE
EFTEK, 2B SVM K91 GRi 18] F I Rk K d 2 A e
B 1 , A SO R BN 2 B i 18] B s B i e sh i, 3R T
— 7 B E R B RS ST TR R , B0 R 7 fRAUE 22 38 B A
VB A A Y (RO R AR R 1 BRI R

+ 254 -

3 B BIER I B EH RS

B TR R G i B T A3 B bt 1) B O T B
R & WL, A AR B AR S A S A AR, 455 BRR A
LR MM SEE EEBAFELTET SVMHE
AT HEMEIAEBMALTMER, FRet4XBERSEE
PR, AT R AR A IR — M2 Y () R, A SCAR 9B R
BT E SR 18] 57 S 5 B0 bk B 38 R M B A ZE T
BER, DUR SRR,

3.1 BhEWMaER

BRAS B R EEERE, XEEE BE LR
P, —REBERE, B —LEPHERE. HPHEEE
ﬁ:

 REER . REREH BRI AT LR S,
S FREMEBHREN UE AR FTIREE LIRS R
KERBH, ZXEE~RHRIXFELA w, w=1{0,1,2,3,
41, HP O RRBER, 1 TA/PWH.2BAKW.3RRE 4R
AKE.

- EHMHEE. THEAMKE BN REARARMR, —
JE 7 R HIFR d=11,2,3,4,5,6,7},

- REHEEBRH . EEBRAN.EREBEFESABER,
RHEC, REGBHEEFARBES. AXAHbERRY
RERBREETH, 0 IM/KBKYTE RER.

(1, true
N 0, false

- IR E R R B 3T BB AT Ak B B X B AE AR
HREAE—EEMA ., 3E BT B A STER I LB A A%, B
B MM R, RS T EEME T EME R EN HE
P&, RE—WEIEHNE [=(1,2,3,4,5,6,7,8}, HH
1 2R TR ML, 2 /AN TRk XHHE, 3 B FE
BEMIT, 4 R TIRIFX T, 5 B TRERXMIE,. 6 &
AL FBUFHLMEL , 7 om0 T K FE R ML, 8 RARHE b
Fo

BTFHRIREMELRAGER, TRERS S EEHIE,
FHIFEERMILNRER Y, TELe R HEF LR
i, FE 4R I B 5 ML A B R ARG T i R R
FEREEATIEATT12 | BRI AR SORE AR 48 B AR I A9 17 B I L st
EENEREE FHEEE ANERE . ZXORERMERS
HEEENHERE R, AFS v ortnew RFR. IEE
EEEH.

cEREER ATELTNERSFR . EER.BEE.A

c EHRE . EWAGNEE. . BEER. SR E .
B REHI SRR .

c ANEE FEREHAMNEHEAR . JIR LR R R #E
E%.

s BXOREE TR X OLLEIT FMHEA B 55 &5
TR IO BT A FE R 7 A 3B AT B IR AE 24 K — 347
WA E AR X O & B AE 7o 8 A 49 2500 ~
33%,

cREFHRE . FRUFRRENETR . GEHER U
RABEEH %,

b



* SOGEPIBE B0 - 3838 1 52 B 1R R U BA B BX 9 SC G AR
BIEL . HHEBREREREAY AR, NERRH -2
—HEEREE. T RBGSGEFNEREE . AR A L
BY bV E 2 ERBRBRAFEE.

o B [BJ B O A [R) A B ) B, 8 3B R L R AR — A 9,
B ad B R, A ERFAL™E., KPR EG:00
—11.000F 0 JEFR, F4F(11:00—13:000 F 1 RFER, FTHF
(13:00—17:000 4 2 KRR, 8 L (17.00—22, 000 3
No

ZEFR HETMNERNERE 4 MBS TEMN S MaS
TR, HP 14 BRR.EP.EEBEAMBENE 4 8
SR ;5—9 Tm LB BT T B Bob B T IR
BB RS REE R B, AR ERE 9 A
BABSHTFE . BEXTETFT SVMNESTHS M
THFAE A2 3 ) o B5F [ [ 9 U0 AL Y, SN/ 2 BT . R Y
MIBIAT 4 NEEBRHE BIAT 5 M EhAEE . 88 &H
WERTEFHEHAEWHEE,

[ EEL(x%)
:ﬁ [ Exz(&m) | L
e
2| [(EkGeeme)  F—==
(ke GhERE) F—=— | AR EH
RG] o SYMBE
w [F%s (THBBEFEENT)
& [E%7 CFwmBEFErrnew)
® EAS (BIAFER)
K HES (HMB)

E2 SVMiutis

3.2 BENTRESR

MLAEE B P SR AT LUE L BT — 3k 5 8 — b Bk
B BN K18 L~ TR A TS AR K 18 10 R R th
TRER  ARUB X Fh B S, A 3CX 5 — B A 38 B B3 B[R] B 3 44
AT . R B BB B v B 18] i s T R A B,
5 B s e 1) Dy S 40 B S SELAE R B B Y 3T B s Y 1]
BHRERA SVM 2 EB A S T A R B u et . T
THE T S BOE w9 F Hae [A] L 1R A B AR H, B B B AR
RUFT AR S PR B BT 4E B (8] . 53 40, R 3E 2 BR DA B
BARERUOESE, B G I — KBTI,
S I R AT A PRI T B 1] .

NAB AR BE NI E RS SE R T B e B
BRER AR . H AT LA B 4 T AR B R, T Q0 el R
4rBS R BT MBE R N BB R ME L. FRME a2t
BB, ASCLL 0.5 NI g ZRERAT , 24 B B 4 B i )
BB PEA AT AR T B R — B AR B T . XA R ET A
BATTR S GRAE B b i B BN BB v . AR R TAEH B RMB
8, et B AR MAEER . AR ESBERINT .

DEX HEKE DT(TAEH S F B 5

22— RAHILL 0.5 /B, 1 /NEF, 1. 5 /N, 2 /e, 2. 5
INES 5 eer s 24 /B R EAIERN 4 MTTTAB B Ths, U, Ths» Th, o
Gyjsksl=1,,n) , i T RARFUHHES, THRERH
BT, bARFRRET RIS, #lin T8 %x Bk DT
HKET A — KM 0. 5 /NT RIS BT A A T B2 &5

DX FE/A T, B HBREER, Git AT wh o [ E 3,

F A RFR, Hivh i BR8  AEHE B, tp TR BT ;

O 3F FEHE BT tp(BE0 0. 5 /NEF BT B BT . 1 /NG
Af AT 1. 5 /NG B (] B 5T - o )y 3B A AR
B, Fix, R

5YBEHE, [EB/INK) 1 A5 B0 A I TR 43 B2 SRR
— KRR tp /IR 43 A A E AT R BL R T

B 38 R 2232 Bl B TR B B A 88— 4 (e TR S BE B O 3K
1RO R RN 432 5T p, TR — K LA 2p /B Ry B AT RI 43
BB R S A RS R A BB B . BB B R UARTE 4
BB AEMA . B, HEXSR0ATE T BT tp R4 80t
B TR, XEERE T mE R T & BB 0 i a3 55
P 5B A T B 2R R 43 2 R [ B B B, 24 AR 4B s BE B G
B [B] 3 S RN AT I B & h— BB, X F M0t
(] T, PEEsr B Pl B BR R R4 SR ROk B, A B 1%
mF.

DB ISEBEES S, FERHR S=(5,S:,,Si,,S.},
Hhn ZrBBEE.S FnE: BEE. Wik CSHE
&K SERTLERELCS;

D HE LTI T BT)& tp R4 T BBl B T

3318 T'if ] BE T 894 BB o 19 B o ot je s 3 L
w Frn S B

DEESIF6);

SN FHSEHBEEGS, S ) B v Sun 22,8
di s TR, FHP TARFORN AR BEEL 5

MR 1 KTFRESTHE S, WK S, S BINE]
CSEAT;ENWH S, S B — B IE B R T, e 4E
S AREEFTES BB EISE . P BEE
IR EE L L e 5 S ok i , LBV B R 0 B 15

DEB CSESAEFEHBE NI

IRF] CSEATB M ARE M TSR, Hn,CS
={{§ 952}’{53 2S,Ss} e, (S ,"',Sn}}%%/i:\'%ﬁ S,
BB Ss, S, Ss VER— BT

4 KWHERRSH

S T I EAR SUHR H AR PR R M R S, A B
TR BRI B ATIRIE, AS0%E ABATAESLS
B E DXBRBEER, H X — B R R & vk X i I X
HEBERAES, ANRBEX, @R B E 2, U ST
H45+% XG.GS.SB.BQ.GH 5 Bt /A M B .

WMBRTANR, &2 3C I B B & 9 Ml ASRIE: s 3R N7
B AR EH REEA FH— AR B EE R R A
3T i B B BB i T U B B BT AR | BT R e 1] B AN B
WHREE. ACRANRER ABARI RGN AKME
AtetiEl, DR T 201246 12 B 26 HE 2013461 A 31 H
(EEMBAENFI12A30B.12A31 .11 HOREHAR
KBNS AL 37 RAYET B B, M2k 1286 4, ASCIEM
A 1026 LAFUABIE M HLES 2 ST BUISRER . 5 260 HEEEIE AR
EBAE, SRR R Intel (R) Core( TM) i7-2600 CPU,
WTE 16G; 33538 % MATLAB R2012b, 3 T i — X i&
RUKS B A0 35 N BE AT VEMY , A SC e 85 2 FhiR s FE AR xd FR 45
RUFTX AT, B HF BT

» W RIR2E(RMSE) .
+ 255



RMSEz\/ii(T () = Toug ()° M
N= ™ pred
« THHRHR 2 4% HE (MAPE) %
1 & T () — Ta (2) ]
MAPE= G273 @

o, e FoRAZE AT A 18] N =R AR B 24 32 B v e
8] B B T () RN SEFR A A BB B 8] 5 T () R
RPN B A S BN B B 1]
4.1 FRBBINERES AR

AXEFRUBRRLEH 2 SRR B ERMXSOM 3
AShZSAR B (B BL L 2400 3% Brig 47 B (8] A R — B& Bz 4T i 8]
SRR R LE , 3 TR T EII P HAE N RS
BB e EAERGUER AT RSB SHR L, BALRY R
HFEEE WAL HRERER. R 1RUANIEEES

HAERGER DIREEERITE.
=1 HERMEREXTLL
% £ AR ERRE HAHER
37 1% £-RMSE(#) 67.79 54, 02
24 4 2t iR £ %31 -MAPE 0.33 0.28

AT UL E B B 5 2 R SR RERY 22
A 0FE XG.GS.SB.BQ.QH 5 BBt £ X E R S
AR BT R0, R T REREANRAER K
RMSE #1 MAPE {8, /5 S 2| HEREXT LA 3 BR .

[[—+—Baseline

— m— Optimization|

20 0.4
80 ‘\ > 0.95 "=
0 0.3 P
60 " 0.25 o=
E S0 e NI ¥ § ’ Su
o 0.2
g 0 D.15
20 0.1
10 0.05
o 0

h{ I ] sB B QH

AXEFISEFRSERE B

X6 [ 5B BQ QH

AZEDINEFRSRER B
& 3 Baseline ] Optimization fE§EXT k.

M 1B 3 ATLAE Y, 4 SCR A AR B M e 5
WRGAM L, I RIREMFHENRETE —EBEHR
B LA SCHUINA BB S S SR EMBRERR T A E
P} (B T B A R
4.2 FHEXRAMRBERES T

ST AN B E I SRR X EUE R SRR
R AR SCHE R ME R GE B ZRAH_E 0 5V AS [R5 T e e BU R
HE RAHGRE wECE BB ERE 5 MK
fE——AnA, BT, 4 I GE & BRI A R B )
RMSE 1l MAPE {8, &5 5 BIA LR 45 RN 2 F7F.

K2 MAFREMKRER

## Basetvy Base+%3# DBaset# 1 Baset+# 2 Baset# 3
RMSE 53.04 54. 16 53.6 51.05 51.73
MAPE 0. 31 0. 32 0.31 0. 29 0.3

Yoy AR AR T U BB BT B ; VO - IR SLIA SRR 8 Lo
AR 2B 8 3 EEMRA
GRET EEERE P MASDIRIER, BERS
PR ZER P B AT R TR MA MR ERE—ERE L
BB T RGN , B0 & FRAE B9 A T R G BREB
JBE B SRR AR 2, i3 U AR I A B 22 V] 4 A EL AR R A
« 256

AN N7 T4 R B BT RRAE 2 B AR AR R A/ B [ L, A3
WX AT AS FEMARERE S ERAARAES
ERGTMEHENRRBEMY, T REFRFEZEEE
KRR,
4.3 BENREREEESH

h T BEATEAS SCHR H A R 0 1 e A S, S B R T
A BRI BEE AT MRS S BI& A DX BBgLk XH LAt 4K
EHTRIE, b ABRE 1286 AREE, BB 515 A5HE. &
BT 1400 £ %0HE (A B 1000 48, B B 400 4H)4EXR SVM Bl 4k
£, 55 401 HBHE (A 3% 286 40, B % 115 40 fE R FHUE.
BN Gt ERERATEW N BT E o FEEILE 4.

[—xCi# —a—GSi# — +— - SBF# -—-a--BQF# —m—QuA #|

I

AREBRWE £

1226 1227 1228 1229 1230 13 14 16 17 18 18 110 111 112 113
H #1(201212.26~2013.113)

4 ABIYEEER ELT

A 4 LB T E o BESARTE 0—1 FEEIWN, KRB
BFRIAN 12. 29— 1. 13X 3 Kyo B T 1, iXBEIX LK EE
ERE, ARER ZEHE, TUBER T EMELE K. A
FHE o BAKSTATAE 0-1 TEEI P, (B A SCHAE B9{E & Wi El
R00,1]. AATETHR . MAE BN B Al 7 2210/ BS R A Bl
B ] ) iy S SR T S (ELAE O B BRI 28 3 B e i ] BN S T
W 5 BB ke ] AR AR, RASNSERE, B A BB
ARIR A BN, LS T 8 S R T B4R, LTI, X
MR AR SET  EENMART ISR, AR &T
FAuE ST, REEARE D 09 P sk I S H S
WA, RSB, M e iIER
— AR, ERER S BREERG, BENTHERRIEEL
WEERFITEAREEN. HE 6 K%K, RMSE #i MAPE &
AERLB/ ), B TE SR T B SRR, STREREH, H oW
0. 5 B, TG 5 B A TR ZE B2 6 B AR B T B i, % 3
5T X XH BB 3 AT HAIT B 5.

#£3 ARRBEAZTNERER

A RMSE(S) MAPE (%) W
BA 130,52 6. 87 0.25
A 54, 83 3.32 2.37
b i 42,79 2,23 1.73

M 3 FTLUE 1, A3 B iE RAEA A MAPE #1 RMSE {8
T ERS MBI SR, B4 SO H R LB S A sh AR
PR EER . BENERBSIAT NGB RS X%
SRR B 5 Bl a ] B 2 sk it 1B e sh i AR (DU AR 8 B
MUK RIS BE B R A B . BARETUNRT | |, &
SCHI TR Y R T R S TR, (HAH L FAS TR BE 4R 8, X
FERBUNFEST 27T LI . B IS NAR R AR T I L RS
RPHRE T 57. 9%, LI SHARE T 22%, R{UFIET
T B B IR IR 4 T U Rk Born il 25t ] , A T 4R 7
T B .

(F#% 289 1D



BT BB 2 TR E AP RR A SR M EE R R
ERRVNAE: g7

2 XK

[1] Wille R, Yahia S, Nguifo E, et al. Formal Concept Analysis as
Applied Lattice Theory[ M // Concept Lattices and Their Appli-
cations, Springer Berlin Heidelberg, 2008,4923:42-67

{2] Ning L,Guanyu L,Li S. Using formal concept analysis for mari-
time ontology building[ C]// 2010 International Forum on Infor-
mation Technology and Applications (IFITA), 2010,2.:159-162

[3] Sdnchez D, Batet M, Isern D, et al. Ontology-based semantic
similarity: A new feature-based approach[]]. Expert Systems
with Applications,2012,39(9);7718-7728

(4] LiD, DuJ, YaoS. Research on Computer Science Domain Onto-
logy Construction and Information Retrieval[ J]. Knowledge En-
gineering and Management,2011,123.603-608

[5] Kang X,Li D, Wang S. Research on domain ontology in different
granulations based on concept lattice[ ] . Knowledge-Based Sys-
tems, 2012,27.152-161

[6] Maarek Y S, Berry D M, Kaiser G E. An information retrieval
approach for automatically constructing software libraries[ ] ].

IEEE Transactions on Software Engineering, 1991, 17 (8): 800-

[7] Kumar C A. Knowledge discovery in data using formal concept
analysis and random projections[J]. International Journal of Ap-
plied Mathematics and Computer Science,2011,21(4):745-756

[8] Formica A. Semantic web search based on rough sets and fuzzy
formal concept analysis[J]. Knowledge-Based Systems, 2012,
26.40-47

[9] Formica A, Missikoff M. Concept similarity in SymOntos:an en-
terprise ontology management tool{ J]. The Computer Journal,
2002,45(6) :583-594

[10] Formica A. Ontology-based concept similarity in formal concept
analysis[ ] ]. Information Sciences,2006,176(18):2624-2641

[11] Biere A,Cimatti A, Clarke E M, et al. Bounded model checking
[J7. Advances in computers, 2003,58:117-148

[12] Bayati M, Shah D, Sharma M. Maximum weight matching via
max-product belief propagation{ C] // Proceedings of the 2005
IEEE International Symposium of Information Theory. 2008,
54.1763-1767

[13] Yellin D M. Speeding up dynamic transitive closure for bounded
degree graphs[J]. Acta Informatica,1993,30(4) :369-384

[14] Sankowski P, Mucha M. Fast dynamic transitive closure
lookahead[]]. Algorithmica,2010,56(2),180-197

[15] &/, £E5%5 . A%, %. X-Hop. {45 I 61 8 & Bk BUE 4 77

813 AR AT KA AT ] BRI, 2012(3) : 144-148
(L% 256 ®) Transportation Systems: Technology, Planning, and Operations,
KRIE AXRHWABNERTIAT IR EE. 2007,11(4):157-167

T R BB BE | T U B B R R | A (AL B R B L S B R
B BAE B R RIHE , KRR IL T8 ST R A0 3h
TR, T H BE b AR R 2T H 5 B (8] B Ak
SBBIARUEHEAT B B2 BOAH A TR &Y » 76 ORI B A
BIZERY b 320 T HA R, (HRASCR iR E AR
HIFEZHBEYCGERIMTT , MBI IAS REHERRE
HEAHBES ANH BB, T EFHE R B L2808 TR
385 07 36 45 7 ¥k B BAC R LA e G Ao AR T D, sk S AR SRR
MT—EMROEREITHE.

2 % X W

(1] Li W,Koendjbiharie W,de M Juca R C, et al. Algorithm for esti-
mating bus arrival times using GPS data[ C] // Proceedings of
the 5th IEEE International Conference on Intelligent Transpor-
tation Systems. Singapore, 2002 868-873

[2] ZEXRE. £T GPSEEMAZTEMNNAHAE ST ARLKID]. K
FHE K%, 2009

[3] LiF,YuY,Lin H,et al. Public bus arrival time prediction based
on traffic information management system[C]// 2011 IEEE In-
ternational Conference on Service Operations, Logistics, and In-
formatics (SOLI). 2011:336-341

(4] Chung E H, Shalaby A. Expected time of arrival model for
school bus transit using real-time global positioning system-

based automatic vehicle location data [J]. Journal of Intelligent

[5] Liu H,Zuylen H V, Lint H V, et al. Predicting urban arterial
travel time with state-space neural networks and Kalman filters
[C] // Transportation Research Board, Annual Meeting (CD-
ROM), Washington, 2006:99-108

[6] Park J,Chen Z,Kiliaris L, et al. Intelligent vehicle power control
based on machine learning of optimal control parameters and
prediction of road type and traffic congestion[ J]. IEEE Transac-
tions on Vehicular Technology,2009,58(9):4741-4756

[7] YuB,Lam W H K, Tam M L. Bus arrival time prediction at bus
stop with multiple routes [J]. Transportation Research Part C;
Emerging Technologies,2011,19(6):1157-1170

[8] Shen X,Chen J. Study on prediction of traffic congestion based
on LVQ neural -network [ C] // International Conference on
Measuring Technology and Mechatronics Automation. 2009
318-321

[9] Rahman H A, Marti ] R, Srivastava K D. Road traffic forecas-
ting through simulation and live GPS-Feed from intervehicle
networks[ C] // Global Humanitarian Technology Conference
(GHTC). 2012.36-40

[10] FE&. B8R, ARSI, B FH 32 F B AL BT 4 38 8 176 18]
U] RETREIL 5L, 2007,27(4) : 160-164

(117 PAERL, XU, FFE , 45, 22T BEUUAE U B3 T 22 38 ZE Sl B
EMALHRI[]. K2, 2012, 23(2k1) . 87-99

[12] ¥R HTHENENERAXFLERFREHRIDL R
T RNHE T RKE,2011

s 289 o



