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Abstract

Loop detector big data was focused and its characteristics were analyzed. Then, the reasons of big
data lost and abnormality were illustrated, and the data repairment method was given. Next, tak-
ing loop detector big data of Weidi Road in Tianjin City as an example, the traffic volume situation,
the traffic spatial-temporal distribution and traffic congestion were analyzed. Finally, based on traf-
fic volume data, a data mining method using traffic simulation was proposed to obtain traffic speed,
and the case result showed that both the traffic congestion period and region can be acquired.
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1. 518

ARk, WEZ D) 7 RERHSEERE, IR RSB IS H 23, SER, B REACiE &
GBS R R IR KR . BT, B FE T E A S AR T B H s 2 AL, ST A ok
REI L TR e, B E R SOE A (i I e L . AL R HAE), A RSl RS il HuE (n
FHL EEE, TR AR BN KBS [1] [2] [3], XEHERMLEEAEH, WA BN
W HACH R EEE S b, ALy R A E R I e, ARSI A, JEHGE
ACIEEEH RGP RN IZ MR, & SCATS FIl SCOOT i MAF 542 il 2 Ge i) £ EAUE KR . Tl
LR Rl AT LB S TAE, HOREE S A7k 0SS AE AU S BV L RROR,  [RIRHC SR 7 Al 1 i
TAMNEOL, AT, FE IEAETTRASIE KRB N T, AEBRERN, WA R EEAT AR I 2 R K
BAu b G208, R i Sl P 5 K B BRI

FEAS N2k Bl K (10 0 M S 42308 5 T, 5 35 AN A [4] DASE mURHl £k Pl (0 K vk Rtk (T o5 A 5 ),
WEGHSHR R, FRSGEMNBT R, AR5 X 3@ EFEAT IR, 0 S Ak ) A2 G 4 1
WL . BemRRE AR [5])is M LA RIAS I i AS i@ i s (R . A ), IR 75 AT 52
R I RIFZIMBT T EFFSE[CLR M B I3 & MR AL RS M SOB IR m AT 1% BLr %%, 2
HIiZH B kAR AR, RGN B, Zud R AR RA AR . AN, T4
. MaMs. KEORG. VI W& ST kRS BB Z et 7, wH a3z [8]. E2, ki
WA EZRIRT I B BB h T Al R BREA, Htsuai R —E M RIRE. Hit,
K LS B FRIASL N £ P81 52 38 K Bt 2kt I B BRI AT 20 S EZ T 7T » 4By 2081847 HY SE 2 51k

2. KM B X BIRSFHE D47

RHHE S 2R3 K % Viktor Mayer #0832 52 e, flA A KB 2 1 AN F BE AL 2 A B0 Je e T 2
M2 K AT B AT 7 i A BRI B T 008 . KB B 4V HFFAE, /2 volume (K% &), variety (£
FETE), value (i) AN velocity (i) [9]. il 26 R R EE [FIFE R 4 HIRE) “4v” KRRk, B, Rz
B2 — K 24 /hF, —4 365 R LAE, BIEAER: Hik, RENGEERNE FE, AOEE. i,
AR, EREEE: A, EHRLREREEE, T RASERES T SS@E MR DL A i
Hl RFMAATE TR, BIRMERE: &S5, WZE R RELLS, widii(Ematom ., senf & im s
AT T ) O AT A7

EREAF RS, BT AOEEHERN T REAME, AR et sa 2R, Rk
Pl 17 it 1) 25 B N2 K, i T 2 R P9 A2 368 M 4% 0 BT A7 () PR T 2R JBL SR 4R 11 A8 A5 R Rl 2R =R
B, WE 1R, RETHASE MR A0 BT A I A 26 B A @ A5 B AR b, A 1 FR.
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Table 1. Loop detector data format of Shanghai City [5]
= 1. LB REARK5]

NodelD  LoopID DatalD TimelD XK DK XH ZH DH TG MT TLG SpeedK SpeedH  LoopFault
1 1 20040201 1 6 0 1 0 0 0 O 0 228 20.6 0
1 1 20040201 2 6 0 1 0 1 0 0 0 36.6 28.7 0

Tuesday, 01 July 2014

Approach 1, Detector: 1

00: 01: 02: 03: 04: 05: 06: 07: 08: 09: 10:  11:

:05 6 4 7 1 4 2 1 16 23 17 19 25
:10 5 6 4 0 2 2 5 21 17 16 22 31
15 10 1 3 2 2 6 9 22 22 18 14 19
20 9 11 3 1 3 3 4 20 22 11 19 8
25 4 3 5 2 2 2 5 17 16 16 17 18
30 7 3 2 4 1 5 16 30 14 12 23 19
:35 5 2 4 0 3 2 12 15 19 19 11 32
40 6 3 2 4 1 3 11 21 19 20 22 24
45 8 2 4 0 1 4 13 20 20 24 19 27
:50 5 3 1 1 1 5 17 27 8 18 21 20
55 11 4 0 0 0 6 15 22 23 22 21 26
:60 5 4 2 2 0 1 15 4 11 10 18 33

Hourly

Total 81 46 37 17 20 41 123 235 214 203 226 282

AMTotal: 1525 AMpeak 28211:00-12:00

Figure 1. Storage format of loop detect data of Tianjin City
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Figure 3. Scats control situation of intersection
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4.1 FZBEER

iz F Excel.Matlab 255 {1 T 53047 22 0 £ (1 Ab B2 T A, JE B IIREAS I (8] )y 2015 4 5 H 4 H # 2015
6 A5 H, &5 A, 4RI T EE N TTAEH PRI S 25 AN F A R — TAE AU
RE IS R1E, ard Rk 2. 4% 3 s,

2 a %1, A¥IG A 4H2I5H8H. 6 A1 HZI 6 H 5 H)FEENTAEHFHMBREEK, o
%> 0.8577. 0.8630; H+(5 H 11 HZEI5 A 15 H). AARG H 25 HEI5 A 29 H)IFE W TAE H VA1
FHEUN, 4308 0.7446.0.7299. B 3 1] A1, A [A] Ja [\ — TAF H (8 =) AU S50 K, 1423 0.8500;
ANFE A — TAE H (B —) AR R8N, HAE N 0.6871; MMM REGHK, W 3h REL(PrE 2 R 2R
N, FEAME R EGER DN, B RE(hREZE R BR .

W9 X3, 3 S22 XA A R I B A A IR BB DL AN 6 4 F,  FHERATANX 3 /NS X H A8 il S i
K, B/MES 6.87 Jikl, e AEY 8.40 Jiff; Si4h, X 3 AN PR MARE, 1E 2014 4F
12 A 10 H. 201543 A 11 H. 2015 4E 6 A 10 H 3 M, EBU/NELE RS, Xalges RE
RSB PRAT R M RF S St . YR SE R — K R

Table 2. Average similarity coefficient and variation coefficient of weekday in one week (2015)

% 2. FAAILIEEFHRORKFKEN R (2015 £F)

F39] PRIl RS WeEh R (bR ZE AT
5H4HFI5HA8H 0.8577 0.1341
5H 11 HFI5 A 15 H 0.7446 0.1607
5H 18 HF¥I5 H 22 H 0.8483 0.1313
5H25HFI5 H29 H 0.7299 0.1619
6 H1H®I6 A5 H 0.8630 0.0946

Table 3. Average similarity coefficient and variation coefficient of the same day in different weeks (2015)

% 3. FRIAR—I{E R RRSRFIKENZ (2015 &)

PRIl RS WeEh R (bR ZE 25T
Bl 0.6871 0.2355
by i 0.8500 0.0890
= 0.7708 0.1233
2 0.7218 0.2316
B 0.7979 0.1482

Table 4. Intersection traffic volume of different days (Unit: pcu/day)
F 4 TEIBHAMRZX OZERE(ERA: PCU/X)

AZX M 2014 4F 12 4 10 H 201543 A 11 H 201546 A 10 H
FEIIRIE - $50 % 86991 87607 73759
3R - i 83986 74324 71907
FEI3RIE - AOH % 72123 70920 68716
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4.2. ZBETE 53 RFFE

0 ) IR T 2 TR) P AN, AT A o3 AR 2047 RIS Ay 2015 4 6 A 10 H . Hr,
AZTEI R AR LT T, 23 3 28 O [RS8 BAT e $5 R T8 R A2l o A 0, A2 38 25 8] 7 A R i J5 T
SN T RS W O DA B 3 7 TR AN 4 1 AR A

XEAZ S 24 AN R A8 5 537 34T T e [R5 SOV [R5 B ELAT 2538 [ A2 38 I [R] 7 AR R AEAH
AL, [R5 XV [R5 [ (4 2 e 2P T ) A2 SIS T8) 3 A R AR AR BL, S AR At 1t IR — 22 S [R5 R AR R D REfY
38 B A ARSI (8] AR5 R . 520 R AI,  [A)—3 SCIE [R) 5 1) A TR D RE FR) 4738 1 S I 18] 73
AR 22 RBUR

XA XV AT IR B S A TR - FBISRAE AN (] i B W 10 97 B 22 S K, i KT it 52 51,769 peu/ K,
W ARG - SN ER B SR/ NI 4 42,140 peu/ R, WA Si5iE - KEHEE. 74, &
(7] B ) AN Y 2 R BRIk 5 B

4.3. 3ZiBIMIEHFHE

MR A K H 28 45 B AE BEAT BE S, e A8 I MR B A A L, T R T A
RATIMBRBON R M, B, B8 XSS @EERERS , 3878475 18 L7 25 8 1) 45 AN SR 2 25 47
(A2 S MR ST, X 28 X AN [ 0 R A @ R e AT B0 b, BRI IE - BN ERAE I
SIMTEBLANEE 4 Fis, 4 ERBURR A IBINIS RS 18], for M AT s, RIS - 5N B 3k A A
Wb, ASEAME N 7 BRI 7 A BAN, FRIE - SR AR DS s P
IV BNREAE, BOFER. 8 i 11 sy 15~19 AU 3 P il fig .

Table 5. Non-uniformity coefficients of different directions of Weidi Road (Unit: pcu/day)
5 BREEEESEFAIARKIER(ERM: peu/X)

KR EH - Mg S R - HigiE i - KA
FH 2R [ P I = 15149 25763 23710
FH P [ AR 36620 20324 18430
G BT 51769 46087 42140
T ABIE] R 0.7074 0.5590 0.5626
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Figure 4. Congestion situation of Weidi Dao-Guizhou Road intersection
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Figure 5. Flow chart of speed mining method based on traffic simulation
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Figure 6. Intersection traffic simulation
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Figure 7. Speed distribution of intersection in-lanes
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