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Spatial correlation analysis of urban road traffic based on bayonet data
SONG Dachuang, MA Xiaodan, XIA Xiaomei, SUN Mingjie
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] In short—term traffic flow forecasting, the spatial correlation of road traffic exists objectively. Existing studies usually
use time series data for direct statistical spatial correlation within a certain distance. However, these methods ignore the spatial
heterogeneity of traffic impacts between roads. In the bayonet data, due to the unique characteristic of the vehicle license plate, not
only the time series of the traffic flow of the research section can be calculated, but the trajectory of each vehicle can also be
obtained. this paper combines the traffic transfer weight matrix obtained by vehicle trajectory and the network weight matrix
quantified by different bayonet data to construct a new network weight matrix to measure the spatial correlation between urban roads.
And then carry out short—term traffic flow forecasting and effect comparison, verifying the feasibility and effectiveness of the

method.

[ Key words] bayonet data; urban road network; spatial correlation; vehicle trajectory

0 35

TESR T T8 3% 2R Ge v, s B 0 5l IR 2 (A
J& ) 22 B L Bl AR S AR LR R R
A % 22 18] B X S S ARG A% | 3 R B 22
A 2 (A AH O o Xt 3o T g% o s B AH Sk R A T R
oF, A B T E R T T R G R BT
I R A ARAE AT 4 LA,

BUAT I 5T B A AR — i 25 ) sl 3 M
PN R TE B LA S0 2 R A Sk . il SCRC 1] A
N, — R B N R TE B AT 2 )R S 5 SRR 2 ] v
K — R I T P 3k ) s B P g 5308 A O T i 5 SRR
[ 3 ) UMBURE — %€ #h 1 P ) i HL A s ) A O
P, FHRE LR T A8 P ; SCHR [ 4 ] 75838 XU 1
(EI il AR F MR Bk SGEES , I ISE 7P Y
FHOCZRBOE 10 7 W5 DX A 6 B ) EL AR 2R SR
(5120 7 AR MOS0 K 28 04 A 2 Ta) F [a) 4 Sk
R T BEIRAMHE R B M, AR R W, 4% % BEAY

T

EE 'S RIAI(1996-) , 5 BUEFSEAE, FEBEFET5 1RSSR,

i B 2021-06-08

ACTE R S AR A O OC AR, ELAS S A ] B B A
RTITIXC 6 07 ] PR S S i 3 2 B 114 7 3%, R Tl
P IFAKIE M . ARZHFTEFRI A r a %
AR TR SSB IR . SCE A A RR B R
A S, B B A S ST BB TR
B, MR 2 AR T A B B A E 7 18]
b AT OE B 2 A B S A O P B S (] S
PO DR T S 2 T AR DGR
JEH S ) S R SR 2

ARSCNAR F RS - JBC S 95 B B ) A2 T I
[P, HEAT 2L (S AT, R HIGE T2 P A AR G
FAROEAS 2 W U AR G R R4 BURIT 5 DX B N
AT REBGE Y O R e AR FE I, FRE 1L ochiai £
BARZRRINEEE R —FIE ) |, 15 2 A AL
FORFE S5 PIANE FE, HHT R AN [ g B2 (]
S 2 AU AH S | AT J IR 5 308 Y P S RCR e A
Bk 5 I B A AT PR R

PV ENREERN o714 4l L5 & A




152 B o /5 M5 MM

RS

1 WHERRZESERXESTTE

MGE f IO 245 AN T B T] AN [ 080 21 11 52
AT IAL , L 97 ESF ) AR 2 i) PR AR S, R DA g S Bl
SESRH R I (AR S 38 R i s TR AR S, PR DR
Fezs AR DGHE T SR ZU ) R, S T YR AR 43 1]
FRSAE | A7 Wb B8 B3R A i 5030 s T A S R 52 i

RS HR 25 B 9 245 25 [ S R4 R 4 04 75 3%, RIx
BRG], 5 AR 2 4 I 4 251 U YT
Y, TR B B r s A7 B AN ], He i
AL BRI LR . BB I 2 i
i, AR LU 2 R 2 B I A Y %
Bl w1 5,

(1) Rl

XFFIC R B B BRI B 55 ¢, " i =1,
N, HAS BRI AA 75 (1) Fis

N
;‘]l‘*

= (1)

Ho, NONBFGE XSS 0 B B 5 ¢ AR X
BN A RPE R ¢, " A BIFIE X8 N 45 % B 1
grging[E1)5 2718

W R, HE&EB i 7E N, D RAERI i i S S
W28 BT 9 s TE N, AR N s SR e, 1
T I W [R) 5 B[] i e H 3 i, an=t(2) fr
7N o

Nt
quik
k=1
R, =———F—, (2)

Hordr, g, REEEL i 7R kA REERAR R & L R,
AN [ i B e gt e H B3 L
PAAS % B D i i S i 3 9 o e L A e 2 T
223 [ a3 15 8 235 i EEI R 81, an
X (3) Pis,
9" =q." -Rq". (3)
Forry ;" Sy Bl B i e (a8
(2) MR8 258 # 5 1Y i 5 i [\ 81 =X
(4) 192 BE i 5K BE 7 Z 1Y 28 A R
P - (TOV(L,j) _— (4)
D(q;") /D(q;")
Hrbrcov(i, j) Mg, " ,q " W2, D(g,")
Hq T W2,
(3) PRHURR 5 2 (AT SR B, I 8 7 U R e

HiFES ,#id Ochiai RS B i A H R

O = P35 A 8 B 0 424000 5%, PR A
HERATRIE i ANl (5) R,

L, ={07, 05,05, 0 1}

{7” -7 (1,,i= 1,2, 0 - 1}’

Hrpr L, RS m BEEE Y n BB EEAR
I 5 m A A B T AR m A E
5 AN BT TE] ¢, ] BIE 10 min,

QW BFHEBIMRER RN VIM € R, Hri N
AT X3 R B A2 I B R, IR R
FE PR HET RN E

Step 1 RHUEA c(1 < ¢ < m) TERFFE XL
PYAGSES A, 1 RN AT L

Step 2 HRINEWHFL BN EI(1<i<
n-1),j2sjsn);

Step3  VIM(L,L) +1— VIM(L,L),

3R VIM R R B 1 TE G Y AS
TR ZE T E R S BEA T WA A
i, P AR SO B H R RN &0 SR S P
E A R S G R, B2 B B e R R0 e T LA
A HAG BRI e S, =X (6) s .

VIM* =VTM + VTM", (6)

VIM ™ FEFEH TR B8R U B 4
= BN R UG £ | 2 1) HLAT A0 1) 22 3 7 (]
FHRME

@i it Ochiai FREL (427X ARAIME FE 2 1) — R R
X)) WAl R E VIM ™ el i 5 i B2 ]
FR AL A Q (i, 1), W=l(7) FiR,

VIM® (i, j)
Q.= S— . ’
VIM, (i:) *VIM_ (:J)

@R T RSB B brE B A A et f s 19 LA
B, BB 5 Z RIS an= (8) P,
distance(i, j) =~/ (1 = p. ; Y+ (1 - Qi )2 (8)

BRI, ULBIEL @ 5 a3 A e PR

2 LB

2.1 HiEiHAA

AR S B DA T IR T A B R GCRAE R 2
T A R 91, 3 B T AS [ % B 22 ) 25 TR A e
PEH 9 AT 36 AN HETHE SR 10 M TAEH
CIEEE, Hd w9 AN TAE H R8s A I ZRE
5510 A TAE H A9 % o T £icds . SR AR B[] 1] B
5 min, HASHEERME 1 PR,

(5)

(7)




5 8 1]

RRABN, 22 BT 1R 300 13 1 52 308 2 (8] RH DG A A 153

B1 FOKRNFCE
Fig. 1 Position of bayonet detector
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Tab. 1 Forecasting results under different conditions

MAE MAPE RMSE

T 1 12.238 1 18.68% 19.325 1
1L 2 10.036 2 15.59% 16.464 2
1B 3 9.256 1 12.47% 13.213 4
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Fig. 2 Spatial distribution of the first four sections with the highest

correlation with inlet road A
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