WL T RFRRARMFR.H 37 K.% 6 #.2017 F 11 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 37, No. 6, Nov. 2017

DOI:10. 3969/j. issn. 1673-3851. 2017. 11. 016

ETHEEHREMATMEMENITE
i} (6] 46 & 75 £k il 4 2

BN AT A

(LB I XKFREEFR. M 310018)

W E:RBABFEBETRSAHTHAR. ZEGEENTNEN MAETRR-NEFHEEEE, LR
TEMEATRT AR T PHBEARE, FARET —AEATREGEEMEMBATHTRZE N HEAUEY, £
Aa b ATt —FRGEEETAM AR, 45 SABARAT AR 09 3 X EHAE 68— aF ) P 4E TR AL A 5 BP AP
ZMBBEAMES MER TR RASTAMAER, AR d P BT kA RN S AR B E SR N R R

AT EREY EASBER TN ARKE TR A,

KRR ATAZR M RN ;A DAY R K R AR AR B S A R

FESES: TP183

0 51 &

A I 1) 2 e 52 IR 0 B — A B R
MERAT RIS ) TN 2 S S AR B S R A A
ST AR B 55 B B8 KA S O VA R R G O B
AR AEY IR G WA AT AR I R SR L T AR
B i b Xk 49y 9 T 36 2% A~ B0 5 7 A e 2 by 3 AR
SR NITREESE?/ N R = i S ke aIl]
B TR A0 AT AR I () B AT BT A B 0 R AR
Al AT RE L AT B i T2 B 2 A R R N
BRI A B0 2 N W B 2 A s AT
R B R A BT AT A A . TR
M P04 7 3k S8 ) TR 20 Sl I o AR AR
LN AV INIE P U NS S S SN S R i
d AR B R LB H LI R AR KE I SE
WEEBCH AR, Xia F0 WA 0 TR %
s AT RS 1 3l 2588 A A A 7 AR I () S50 4 A2 45 I
ME o DR Sl A BE S AT R R s AT R A R A AL
T IS MR A 1 A T R Y AR OG PR 3R 9 A AL R Tl
A3 AT RO I 0 T A« A T B A AR ARG 5 5 W v
22 T IR R 2 5 A AR T F AE DG L 43 4

W B #2017 —05—21 ™ 2% R H 7. 2017 —10—10

MHERARAEES: A

XERE: 1673-3851 (2017) 06-0851-08

SRk P2 4% | SRR ] AL R R 2 H (e ) A5 A
A3 R AT R R TA) 3 A7 F50 00, I L B AN [) 503000 A A A
AN T B A7 R T T AR 5 T % R AR AL 4
JERZR G rh P B A7 AR B R DG B 32 U L A
A N L M) A5 R L O B T 3k S R 4 A 1 BP
22 2% FI SVM 4 & A7 B2 B (i) 700 00 455 780 5 92 A 4
G H & e A & B A8 45 il & 48 (Sydney so-
ordinated adaptive traffic system, SCATS) M i 4
0 25 0T 4R ) A8 O L B TR T AT AR AR ]
FHLE K- 48 (K-nearest neighbors algorithm, K-
NN A7 F2 B[] 75000 A5 785 Li 45078 K-Means , 5
RN T P 28 ) 2% = S VR AL R A 25 5 R T K-
Means FlE SR 5 BOA HIRFAE S ) T —Fh 41 & Fti
AL, H TR 2 8000 It 2 0 50 0 2 B X R R 3R X
A7 R A AT R 1) 52 ) S B A R AT AR I (] 1 5%
M, At X B PR 2R % A7 A ) [ 52 i 9F 58 AR X 8D
HY T3 SEAH 5 RV R I B HOA TEAT AR R AT I A RE AR
R, PRI DA A58 A8 2 2 T S5 B 0 kA S
M AEAR 22 I g AT o5 ZEAEAT B T 0 Z A B 17 R
A6 B ) B R]  gbb B 75 X6 A7 R B [ 4 A7 8 e ) B
TEATFEIT U 22 W 00 00 47 A ]

FEH RIS« #KR(1992—) , 5 I RO W W50 A 32 M0 50030 42 48 5 i 9 A 50

WAEVEE . A 77, E-mail : llhe@ zju. edu. cn



852 W B T Kk % % R

2017 4F B 37 %

SR o A7 B v 2 39033 A RS T I 8] 0 2 1) b i
AR IR 2 TO R, A0 AT A SECS R i B B AT R )
5k BE A K 56 A HE SVML AR R X 47 A Ak 1] 38 A7 7
W s Zou A A4 A7 R Bof [] 19 B 255 A DGR 4 T B s
JETR J7 15 (space-time diurnal method, S-TD) #4747 2
R[] F500 5 Yildirimoglu S AR 415 Py sl A7 A v 1) 7€ 2X
AR a5 F B KA as 31 28 B (space-time
stochastic congestion maps) KA 717 RER B T,
AT W AT R RS AT IR B A I s A e, TEBL
S AN HE K LI RO OG0 A R B R B s A —
(1o s TR B2 AR N v e 30 1 A B B i U A A
— M A B A Y B[R] A B R A B

Ry fifE DR AT R (i) 5 2 U [i) R, AR S 45 A
isF 25 AH O Pk FRRE [ 1Y) 25 [R]85 4, B2 o B BB BT 3
W 4E % (section-time average velocity matrix,
STAVM) , I 5 T2 50 PR AU 52 it — Fl A7 72 B ] 2
LT ALY, T %% K AER | Siripanpornchana S
S B 4 B T AR ARAT R 2 B B AR M &R L 4
A N P28 90 25 A 8 2 5 A5 B R X A A A ) 47 3
Do 3 — 20 4 e T 80 2R . AR SCAR 6 AH 4847 2 22 [
AR L 1 OC R RAT AR [ B A I 25 R DG 1 L o 12 0 1
FEALE) BP #i2  5 ARUA 45 5 M T — Ao iy

B 1. STAVM 4 [ b 551
By N stravelListsd, s t,
%AUII:H 2Dsarvm

A7 R 0] 25 £k 41 A 0 AR RS, Ol o SE R0 E R T
STAVM Fl4H & #5550

1 HEREBRNAE

1.1 FEFREE XN STAVM JHE R i
T3 P 2 A28 AT IR 2 A B 25 AR OGPk L TR A
SRAEATRE T 132 A7 IR A A A5 4 40 e Ak 1) i B A7
KA BB AT I 2w R A OG . X R £ 4k 1Y A
O 5 P 1 s () 25 R A S ) =2 A, DR SR O
BRI Fem X Bl B 28 #HOCHE T I BB T IRAE . )8
AT BN D, R AT RE M AL BE B o, R
() BE B DX TR ECR ds e
ds=[ D/d, | (D
PLTRRE 5 5 2008 — K AR T=24 h, #1884
P R] ¢, K43 o X6 07 (9 B (6] X E) 550A s
ts=| T/t, ] (2)
HRAE = O A (2) 715515 31 3% B - I B O Hy
JERE M STAVM BIATHC ds FIFNE 5 o Do (1) ()
(Hi 0<<i<<ds,0<j<ts) R GEWAE— KP4 j
A ) BE N I 5 A B BAT T B
WARE T Do JBE 9 254 LU . 9 # STAVM
MR E 1 R . kRS .

L: WAL Do s Deouns

2. for GPSInfolListofonetravel in travelList do

3 d e =GPSIn folListo fonetravell 0]. driveDistance

4. tawe =GPSIn foListo fonetravel 0]. GPSTime

5: for GPSinfo in GPSInfoListo fonetravel do

6 d=GPSinfo. driveDist -d .

7 t=GPSinfo. GPSTime ~t o

8 if d>=du or GPSinfoList. next()==null then

9. speed=d / t

10. distKey=getDistKey(GPSin fo. driveDistance)
11: timeKey=getTimeKey(GPSinfo. gpstime)

12 Dl distKey ][ timeKey . totolSpeed+=speed
13; D[ distKey ][ timeKey ]+ =1

14 . dyuwi =GPSInfo. driveDist

15 tam =GPSInfo. gpsTime

16; end if

17. end for

18: end for

19, fori=1; i <=ds do
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20 for j=1; j <=ts do

21 if Dynmli][j] > 0 then

22: D117 1. avgSpeed =Dl i1Lj]. totalSpeed | D[] j]
23 end if

24 . end for

25: end for
26: return D, .
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%‘ﬁ H : Lpredict

1. HIEH duie =0 tame = current Time () , 2., = current Time ()
2: while dyw.<=distance do

3. d, = getLeftDistInCurrentRoadSection(driveDist)
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4. t, = getLeftTimeInCurrentTimeSection(currentTime())
5; distKey=getDistKey(driveDist)

6: timeKey=getTimeKey(currentTime())

7. speed =Dl distKey [ timeKey . avgSpeed
8: d=speed * t,

9. if d,,> d then

10 A ive = d grive Tt % speed

11 Lasive = Lasive T Lin

12. else

13: darve =d arive T din

14, Lasive T = tasive T di/ speed

15 end if

16: end while
17.  if dyw.>>distance then

18: t=(d v ~distance) /speed
19: taive =driveTimet
20: end if

21 return 7 predicc = Ldrive L siart
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A Combined Offline Travel Time Prediction Model Based on

Speed Matrix and Artificial Neural Network
CAI Huorong » HE Lili

(School of Information Science and Technology , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: According to the temporal and spatial correlation of the driving state of the vehicle in the

itinerary and the spatial structure of matrix, a section-time average velocity matrix was proposed to express

the driving state of the vehicle at different time and space in the itinerary. Besides, an offline travel time

prediction model based on the matrix was presented to simulate the driving of the vehicle. In order to

improve the prediction effect of the matrix, the section-time average velocity matrix and BP neural network

model were combined to construct a combined travel time prediction model by combining nonlinear rules of

adjacent itineraries. The experimental results based on actual logistics system data from China Tobacco

Industrial CO., LTD. showed that the predicting effect of the combined model is better than that of single

model.

Key words: travel time prediction; artificial neural network; intelligent transportation system; spatial

and temporal correlation

(RfEHE: B %)



