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Repair method of traffic flow malfunction data based on
temporal-spatial model

LU Hua-pu, SUN Zhi-yuan, QU Wen-cong

(Institute of Transportation Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In order to improve the accuracy of traffic flow data, the characteristics of temporal
correlation, spatial correlation and historical correlation of traffic flow big data were considered,
and a basic traffic flow temporal-spatial model was built. To ensure the accuracy and speed of
data processing, the simplification and calibration of temporal-spatial model were realized. The
temporal-spatial model was simplified and abstracted into a bi-level programming model. The
operation speed was optimized in the upper level model by controlling the number of temporal-
spatial correlation coefficients, and the calculation accuracy was optimized in the lower level
model by controlling the error. Based on the data-driven method, the bi-level programming model
was solved, and the calibration of temporal-spatial model was completed. Based on the proposed
temporal-spatial model, a repair method of traffic flow malfunction data was presented. Taking a
road section in Beijing City as example, the validity and feasibility of proposed repair method were
verified. Verification result indicates that the precisions of repair methods of traffic flow
malfunction data based on historical trend, spatial correlation and time series are 79.65%,
85.16% ., 89.84% respectively, however, the precision of proposed method based on the
temporal-spatial model is 90. 91% , that is relatively higher, the characteristics of traffic flow big

data can be accurately described by the proposed repair method. 2 tabs, 19 figs, 25 refs.
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Fig. 1 Temporal correlation curve
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Fig. 2 Spatial correlation curves



% 6 MEA -, 5 8 T ab o A 8 ZAE IR K TE RIS O R 95

PASE I I SR S AR A R B L IR 3~9 bt AU Vi (o) Sy il SR AR S B R BT B B s A ¢
T 3 e B — Jo] ) S 3 ot £ R T s R S I 220 B S 5 S €+ ) hg S IR HIE 5 D Sz 2500 9 A

B 25 2830 i B 5 T SR AR A DG e R RN KRR REGV (O RWTFE BB s 78 ¢ W 2 P 52 A K
VH.\(t):f‘H[V,\l(t)’...’V.\i(t)9...’V.\/1(t)] (3) H/E:vﬁl E‘Jiﬁ‘blﬁhai:liza'"sho
6 -
= o4l
3
2
B
0 1 1 1 |
0:00 6:00 12:00 18:00 24:00
i 8]

&3 R — B 5 O il
Fig. 3 Traffic flow curve on Monday

6 —
A
=
2
5

0 1 1 1 ]

0:00 6:00 12:00 18:00 24:00

P 1)
[l 4 B0 B U e i 2R
Fig. 4 Traffic flow curve on Tuesday

6 -
A
=
2
5

0 1 1 1 1

0:00 6:00 12:00 18:00 24:00

i (8]
J&15 R = A 2 T U e i
Fig.5 Traffic flow curve on Wednesday
2 XERE=RE VT S5 K 7 530 B 2 TR ) SRR 1
I I
LER = FBFS BB s 7 ¢ A S V. (0 R K
2.1 ERiRBIE Vi) = 7V, (O + 7V (O + 7y Vi (1) (D)

B -SSR N & HIDIILE PN SN LR E P 63 scte Yrtystoyn =1



96 X @ #E oW L B F ik 2015 4
6 —
= o4t
=
o
>
5
H ool
£
0 1 1 1 ]
0:00 6:00 12:00 18:00 24:00
P 1)
& 6 LTI % 32 38 O 2R
Fig. 6 Traffic flow curve on Thursday
6 —
= a4l
=
o
>
5
=
ES
0 1 1 1 1
0:00 6:00 12:00 18:00 24:00
A 1)
7 B 0 32 T8 O kil 2R
Fig. 7 Traffic flow curve on Friday
6 -
= a4l
=
o
>
5
B ol
ES
0 1 1 1 |
0:00 6:00 12:00 18:00 24:00
i 5]

[ 8 BN i 5 i ik th 2%

Fig. 8 Traffic flow curve on Saturday

7 vs ya 2 AR 3 A4 S AR S (EL A AL AEL 20, NHTFE B BEAE ¢ — d 20 B0 1] 9 3 580 AN/

BIA/NTF 0, T 0,
Wi (D 34T Vi, (O BYHESE £ C ) A LU 3 M #AT Vs (O WS, £ Co DRI LU 4B
15381 ARIMA AR 45 5, 58 (D AT 446 SR KNN B A5 5], X (2) il 46y
Vi () = >20,V.(t—d) (5 Ve = DAV, (0 (6)

25':1 =1
d=1

D=1
i=1



% 64 G P e B L R e i e 97
6 —-
T4l
3
~\>
= 5l
ES
0 1 1 1 ]
0:00 6:00 12:00 18:00 24:00
I ]

o, bz

[OFiEPS 3= RSN TIVE P - @97 VAN U8

&9 B H RS I a2
Fig. 9 Traffic flow curve on Sunday

L = min|V,() =V, | 10

B HEAT Vi () BIHESE. . A 53 it R0
SRl . — 8 7 KA R BA S R B R R A
5 min 53] 1 %48, 1 K3k 288 &5k fuCem]
LA phy e B A A 3 U)K (3D Fe Akl

Vi (D) € {VH_\.(I),---,VH_\.(e),---,

VH).(288)} 0

A Vi (o) Ry s 2R R AR 15 ¢ 3Tl .
B IEB R TR EE s IR s MG B . k=
1.2, ",7n+2,/ﬂ\:':P E=1,2,.m NOIFTIEE s 1Y
2SI AH IR BY sk =m+ 1 N TFIT LB s BB [a] 5 %)
B e =m+2 NWFGE B s 1 07 s A O B L #

KOG~ (DIRAK ), & FE 7|

V.(1) = 2 iwkdvk<f—d> (8)

k=1 d=1

mt+2  n
E: E :wkd =1

k=1 d=1

P oy, N2 A R BBk AR ¢ —d W ZI /Y [T 3R
BANT 05V G—d) M SR BB b 2t —d
R 2] 1) A 38 37
2.2 ETUNEMKMEBE L

Xof TR B S E o M TS DR IE K Ab PR AY
KWEMBEEEHEE, X P RANSEKRL, I
HABCE A Al 5, R 8 02 580 B T R A0 RS R
YEN H b bR %0 8 7 XUZE LRI BERL, | )2 A AL GE
1 P I A5 A O S B0 B0 Ok 0 A 18 B Y R
U.&mH

U = min(y) D)

Sy S BT B o (R

TR A R 22 AT B ROR R L3R
A

AoV, (0 S 5 RV, (o 36 R 9 ZLSE .
2.3 ETHIEEINERIRE
2.3.1 peyRig

i 5 RSB B (0 B BRI

Step 1.5 n B HUE T

SR B B0 B S B — A B 5 2K
BRI R I <4 B A6 BB IR B R
M8 B, A 0 FBGI G S BN 5 BUEE
[k (4.8,

Step 2 HH5 A1 R L.

PR t—d i 2RI e B s 5 LA g A 6 K Bt
k)R G 22 B0 ry, ) L SR A I 23 AR O B BE ke R
7 0 95 K O B vy DA B R R G AT R d R

™A
r, = max(r,) (1D
[Zvuwk(t—d) —va
kau—d)}/{[Z(vS(z))?—
va J[Z(Vm—d)) -
(va—d))ﬂ} ; (12)
Step3 6 I 23 AH G B B o

W re /NBIRHES 48 e B RZZ M LU E
7 BB BOBUE B 5 AL e X5 R 6 B R AF N
I 25 A1 5 Y Bl o O FOBT WEAT G 0% 45 21 I 23 A0 5 i BL
L %of IO 1) 5 RO DG 2R 80 7 B L X T 1 R 45 5 52 T
WVIG—dD  H,1=1,2,-.9,
2.3.2 B HH R

Ty SR B B AL R RS HORC )N  (H



98 Xl & M

I £ ¥ R

2015 %

T SRR O ME BE AR SR AR KL AT LLGE o 2 B0k —
fai b, B3R .

Step 1: 1 IH—1L R %K.

M FIE— AL rVER V) —d)D IR 155

7
wl:r;/Zr; (13)

=1

Ko, N riH—LRELANTF 0,

Step 2 R ffF RGLIR%E .

FIABIES R o e #EATHRE BB H T 2 808
B AW R YR %

7
V) = ¢ 0 VIt—d]) +e (14)
=1
3 XBRBEHEEEESR

R 498 52 T8 U W 2 A Y 9 A A WA B A 1
I AR AR WA 10,

Fomiam| e Ewan|—] sanmi |

o 2 A 5% B B i R

H— R HHH
BEZHKE

L] | semn |

P10 e b B dls 18 TE i

Fig. 10 Repair flow of malfunction data
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