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Improved Modification Method of Missing Data
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Abstract: Based on the temporal and spatial correlation of
detector data, the explanatory variables were dynamically
selected for data repair model, and an improved modification
method of missing data was proposed considering periodic
trend and real-time variability comprehensively. The proposed
method was assessed with the data of location-specific
detectors in Shanghai, China. Compared with support vector
regression (SVR) model, the mean absolute error of three
detectors are reduced by 3.80% , 3.40% , 25.23% , and the
mean absolute percentage error is less than 6% under

different data missing conditions.
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Fig.1 Detectors on the north-south viaduct in Shanghai
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Fig.2 Periodic analysis of flow on weekdays
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Tab.1 Description for correlation sequences
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Tab.2 Selection results of explanatory variable
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—BPNNHER  —e-DV-SVRAEH!

-e-MLRT ¥ -2-SAM-DV-SVRHE

—+—~SAM-SVRIER -a-SVRAFER
8.0

- BPNNEHY
-e-MLRFT

T

7.5

—DV-SVRAHEA!
—=SAM-DV-SVRAEH!
—+—~SAM-SVRIER] -a-SVRIET

7.0

—+BPNN#H  —e-DV-SVRAHEE
-e-MLR7¥%E —-SAM-DV-SVRIE#
—~SAM-SVRIEH -2-SVRIETY

7.0

7.0

S
£65
2 6.0

55| 2

N F 3456578 910 NHF 3456578 910 U 3 4 5 6 7 8 910
FELLER R B E FELL R R BRE A FELRREHRA
a 3 SHA b 4 SH# c 5 SiER

B9 FRESRIHENET 6 MEREETHENTAILIRE

Fig.9 7ywrer of 6 models for different numbers of continuous missing data

—+BPNN#E  —-DV-SVRHER
-e-MLRT¥E -+-SAM-DV-SVRIZE#
—+SAM-SVRAFE R -a-SVRARH

- BPNNEHY
-e-MLRT i

23
-
T 2

—DV-SVRAEH!
—=-SAM-DV-SVRAEH!
—+—~SAM-SVRIER] -a-SVRIETY

—+BPNN##  —e-DV-SVRER
-e-MLRTE -=-SAM-DV-SVRIER
——~SAM-SVRIEAR -a-SVRAFER

27

25 P Gt i il it 4

18

1 23 456 7 8 910

1 23 4567 8 910 12345678910
PEEEL TS E PRI ELEISS (i
a 3 SHMES b 4 SIS ¢ 5 S

B 10 ARESSRABENT 6 MREABEHHRIRE

Fig.10 Jgrwse of 6 models for different numbers of continuous missing data



1484

[l 3 K 2 RCOE BB 2% O

EEVE

(3) SAM-DV-SVR #EEI%} 5 516 I 5 1) £ 48
BERERA BN R, HE TSN SVR AL,
HEBARE LR 1~10 NMIBHLT , B4 X iR 2
SEXR/NT 25. 23% 1 B 34a% 43 iR 22 394K
F 5%. JREN 5 BRI A S BIE R A R —
O B AR B, X5 A SR AT 2% B 2 1R AH 22 51
BABSRAMERE. F i, R FE5 R SVR B,
2 JE PR i SAM-SVR A8 7 BT $#2 T+ 53 18 5 K
LB R AR B Y DV-SVR #5576 B35 % 4%
i 2% B 1, BT ) A S P 58 1) 233 TR AH 26 3 3 AT 508
1B MRIES R BHE B E A5 E. SAM-DV-SVR
ALK LR 2 MR RHITLEF IR, HIL AR
HRF 5 SR BIR B ENEE.

4 H5iE

SAM-DV-SVR BERUR A K B 16 5 55 A 3 5
TERAEMFBRER, BGE%5 I8 T 388 M EE M A
PR AR b R SR S AR L ARAE. 5% A LA SdE
B EBERITERE S22k 1 & 10 MW &F T 5l
1B EAEE X LR AT LUE H , SAM-DV-SVR #: 7
I T R BB E R E.

H RIS T PR 8 38 i B A T s A
1852, A Fof 3380 T % 114 1) 7 52 3 97 00 A T A R
FABAIE, 26 )5 IR 52 T LA 8. 53 4h, AR B g R 4
AR ESCHE Ay T T A2 38 Tk 20080 » R M7 5 ) A 5% 7 37 R
PRI R JR W] — Wy T A 4K 2B 1B O, )5 S 5% ml Ah
FEAZ B LA A TR () B IE.

Sk

C1] Rk, Jo mER, 708 I8, 2T S-G UB B 308 M iR IR
MEBEEE]. LARTREYMH,2015(5) . 123.

LU Huapu, QU Wencong, SUN Zhiyuan. Detection and repair
algorithm of traffic erroneous data based on S-G filtering[J].
China Civil Engineering Journal,2015(5): 123.

FHEE VORI, KBRS E BRI SR
w11, @B TR, 2004(1) 121,

JIANG Guiyan, JIANG Longhui, ZHANG Xiaodong, et al.
Malfunction identifying and modifying of dynamic traffic data

(2]

[J7. Journal of Traffic and Transportation Engineering, 2004
(1:121.

INEE XN, AR . 2 PR 2 M G 1 % T e ) e 2 30 2
MR, 5B iEk LAY, 2010(5): 121.

SUN Ling, LIU Hao, NIU Shuyun. Reconstructive method of
missing data for location-specific detector considering spatio-

£3]

temporal relationship[J]. Journal of Traffic and Transportation
Engineering, 2010(5). 121.

[4]

[5]

L6]

[7]

[8]

L9]

L10]

(1]

[12]

[13]

[14]

[15]

[16]

SMITH B L, SCHERER W T, CONKLIN J H. Exploring
imputation techniques for missing data in transportation
management system [ J |. Transportation Research Record:
Journal of the Transportation Research Board, 2003,1836(1):
132.

BOYLES S. A comparison of interpolation methods for missing
traffic volume data[C] // Proceedings of the 90th Annual
Meeting of the Transportation Research Board.
DC: Transportation Research Board,2011;23-27.
QU L, LI L, ZHANG Y, et al. PPCA-based missing data

imputation for traffic flow volume: a systematical approach[J].

Washington

IEEE Transactions on Intelligent Transportation Systems,
2009, 10(3):512.

QUL, LI L,ZHANG Y, et al. A BPCA based missing value
imputing method for traffic flow volume data[ C]// Intelligent
Vehicles Symposium. Eindhoven: IEEE, 2008;985-990.

LIL, LIY, LI Z. Efficient missing data imputing for traffic
flow by considering temporal and spatial dependence [ J].
Transportation Research, Part C: Emerging Technologies,
2013,34.108.

GHOSH B, BASU B, O’MAHONY M. Time-series modeling for
forecasting vehicular traffic flow in Dublin[ C]// Proceedings
of the 84th Annual Meeting of Transportation Research Board.
Washington DC: Transportation Research Board ,2005:1-22.
TANG J, ZHANG G, WANG Y H, et al. A hybrid approach to
integrate fuzzy C-means based imputation method with genetic
algorithm for missing traffic volume data estimation [J ].
Transportation Research, Part C: Emerging Technologies,
2015,51: 29.

ZHANG Y, LIU Y. Missing traffic flow data prediction using
least squares support vector machines in urban arterial streets
[C1// Proceedings of the IEEE Symposium on Computational
Intelligence and Data Mining. Nashville; IEEE, 2009. 76-83.
ZOU Y, HUA X, ZHANG Y, et al. Hybrid short-term freeway
speed prediction methods based on periodic analysis [ J .
Canadian Journal of Civil Engineering, 2015,42(8):570.
CHEN C, WANG Y, LI L, et al. The retrieval of intra-day
trend and its influence on traffic prediction[J]. Transportation
Research, Part C: Emerging Technologies, 2012,22:103.
TANG J, WANG H, WANG Y, et al.

approach based on weekly similarities of traffic flow for

Hybrid prediction

different temporal scales[J]. Transportation Research Record:
Journal of the Transportation Research Board, 2014, 2443
(D 21.

BEEN, FOEERR, B0, 5. BT EREETHImEshidsg
BEARM LW SBRE]. ERSE RS BRBER,
2016(1); 134.

LU Baichuan, GUO Guilin, XIAO Wengian, et al. Fault
diagnosing and modifying of dynamic traffic data based on
MSPCA[J]. Journal of Chongqing Jiaotong University: Natural
Science, 2016(1): 134.

B BT SR B e [R5 H A T AR [D]. K
WLl K, 2011,

XIANG Changsheng. Time series combination prediction model
based on support vector machine [ D]. Changsha: Hunan
Agricultural University,2011.





