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How Can “Big Data” Be Harnessed to Enhance

Congestion Management

Karlson Hargroves, Daena Ho, Daniel Conley, Peter Newman
Curtin University Sustainability Policy Institute, Curtin University, Perth, Australia

Abstract: Traffic congestion is a key issue facing transport planners and managers around the world with many now asking if
there are any promising technologies offering new solutions. In the US, the cost of congestion was $121 billion in 2012 and in
2015 alone Australia’s capital cities were estimated to have a combined congestion cost of $16 billion, expected increase to $37
billion by 2030. With the rapidly growing availability of data and the ability to analyse large data sets this paper investigates
the question “What role can ‘Big Data’ play to assist with congestion management?” There is great interest and hype around ‘Big
Data’ and this paper provides a summary of an investigation into its value to assist in relieving congestion. The paper explores
the emerging types of large data sets, considers how data will be sourced and shared by vehicles and transport infrastructure
in the future, ad explores some of the associated challenges. Despite the opportunities of Big Data not being fully realised it
is already clear that it presents a significant tool for transport planners and managers around the world to assist in managing
congestion. The research is based on research undertaken with the Sustainable Built Environment National Research Centre
(SBEnrc).

Keywords: Big data; Predictive congestion management; Technology enabled transport

L3lE IR A R MBECT A . 2 BRI s UR 5 R 2% P Y

KEAEA ZMoE Lo &w WrENE, ZARERT
TR, RO BIREE R, ok E AL G AL
P Arfit AL IR A TAEAE AN 3BT o IAE AT DL BOR
ZHPRIEAAT R ARG, SR, X R H A e — 4>
J7 T o FEWSCECHE e B AT I B A hn 1 Rl
PrERPRA . Heoh, Bl e LA Z R 1 5 R
Be A, BRI TR B IR

TEX =AMRRAE (B =4 V——{K TR (Volume) |
HJE (Velocity) FIZHREVE (Variety) ) ¥ “KEHE” 5 HAh
TR BBEE X A3 TFA o Qb g IR 52 2% i Kicaf 46 1 B0
F B TR BRI AR A AR, LR Bk R S8

REATAMER., ok A RKIBAL R 2% AT LB
Wl B IEAE R — D FOR B

B A U] AR WSS AR Sl AR S B (nfi
s fE R AIE &) i EXHEGE AR ok
GO S b e B S U I N DR PV | DR =g 1)
AR RS ZGE R TG sh Z R ER R . T AR
R, “REIE”" T2 AR B A
SR R — I TR 2R R AR R AL B
PIARICA IR SRE S B, X e BE A5 BT LU AL,
PN i o

KA YA B TIE 0 /NEdE” RIS T

35



DRZEHAAET 4581 :2022 F 4 %5 8
ISSN: 2661-3697(Prin); 2661-3700(Online)

69QM%&

SERIRIE . B AT E SRR S,
FEH RECE N BRI, XS IR RT LR B T AR
PR, Bl E R SR s . F R
P, AN IASH B BE . TTRERS I 5 B AL 2 S
Bl . KBRS, FERI S0 BTG
Ei

R ENPIE TR, T BRI S A
PRI MR IS B B REmE, A 25 . 37
5 R 7 T AR, AT LA i R P R A R R
SRICEEGFAL . B, W R BT EEHER TR Y
BEARARTE QR A B Y S8 P — S I R R
SO B AT A 0 T B A B AL, T BRI
HI55 A . 7R3, 2012 453 AR 1210 /23508,
HH Y 34030 B A4 818 3500, Y ARYE BITRE fY— i
WFIE, HEAfTT, 2015 AR B #RIR T 9255 PR
A K 160 /25T, Fii3] 2030 R4 hn 3 370 /28T,

BEAN, Wl A2 B 2 v ) ZE AR A R ) T DA b 2
RS, MR fas a5 s, AUFESER, B4E
FA 2500 J7 i S A R FERIE O o P Ak,
e A R W A7 7 S 5 4 3 477 5 N 2K fe B [
Ko BB AN AR I T A HLE S RO T R
RS 1 AT 0 v BE 4R AEER i %6

2. KAz R4

2.1 “REAE” Fyscim R 500 M E

A Jis B s B AR — B4 scil
ARG LI — B A AU B 5 B, eSS R
Rig, S EPFRN NEHE” . 2014 48, ISR
BN SERITEME . 3CH AT X IR 55 s ( BITRE ) B — Tl
FHE T — S HABARIEE R R, g ‘&
T TR B A YA B 22 56T AR 71 2 R Bl
FMER . EHRA S SO0 THEHLS, X LIE LS
HR H AR IR ) A e AT
R ER P

BRIz Ah, ORI IS R, Sl P I
e FH R A (RS RIASE DT S 13 7K R 8R
T BAS, WDRERT R, A itiRss, &
AT TR, DD BRI FEA SO, Sl SRS AL A
TR B Mgk, AINRZE . LA, AfTE. R
MHEE IR L NS R G W28 7 AT 1 3
St RIS ECEEMIEM, RSN, "L
DA B AR 28 4 i s ks N\ BRI Sz 26 21 H b

0 3 1] A M A A 0 T B e e A 8 T O 45 Ok
WDIREE 0SS D1tk TVRZAPAL , it

a. T ZEPIEE FP 0 S (s RD s/ b, 3Tl B S P44
SR,

b SR T BT ORE , Vol G AR P 4% 11 P A

c AE A AT . R A S R I B Al A
Wi,

“ 36

d. Y7 S5 Y AR = SRR S IR, DA

e. BRI T ACHE WU A7, B KB BE i 5 B3 3R 2
ST (L E TS

R K Y32 38 R IR 2 5% e OB, 31 2020 4K,
WRIFINE AT it G 9 28 T A 3 4k 2 A B T2 2 200
feer

RE YN

BIRAAE T ( IR ) A EpPaEE K,
FATSRET 4, RS I B AU EE R 4 & b
PrEEA RS, B E R L BRI 19 TAE,
Fenle Hasl R E B . ok A KRG EIERS
BZ, =Rk

1. S LSRR SE, TR T A A A A (a)
AL A (Flan, FAT b PcER A A A
WO AR R AR A, B0k A 28 B AR 56
A R T % D 45 fe A fR) O B ), X s
AR /R, BELRIHECE EA B
ESIRe i RN

2. 8 0l 5 B0 SR =2 18] A AT A B Bl e A
WA BAREE . TR MRS . DA B
PAG KL A A 1 (0 P, R P 3 e e D F 3 0
B E K (AR AR LR TFR ) , s EAE
IEREA “RKE R 4

3.0k A B MM ERIE R EEE, nTLIRA T f#sg
WAL HAYIEE, BINEEE A IME RGN
AR TIHOKTE . S5 1 ARATEAIASE T
B NE, RACIRBUS, X Se Rl A G e/ N
HoR T, Bl T 2 R A E ) o0z B R A R IR T
A

HET, SRR A A, B KT
FRBIRRE T A= EEREE (R, TTREME U,
H HIAS T FH A8 MG S 0 35 AT 6 EL H AT AT
FHRERAE A NME ) o I AP 1 A 5 = 2 K
BRI ARG 5 A R 5 e SR SO F 4 A 56 A A
JEUR A AN BB R P X Bl . e S R
HACHRTEIN ], IF ET B A T SR AR = i
At iE] o B E T, A T A TR ) R LR e B SR
FAE AT LU F 30 4B A s O P s BRI R

BT B2 DN 22 B U RN 3 s B I v B LAY
{ER: DK IR 2731 N v €12 €7 TR b € S s N 7% V)
T 5Ei i, (SR AR SR AR S BT 2 e
o EAERT A AR LS R AbH, Ay
TERBAE Y BRI A E, 7

2.3, Bds o e o

H T B ECHE i A D sk B PR R B | TR R
PE, FEST BT RUR K 205 B 7 TAEAE ELA kAR i
M, AEREECE (AN [ B A 2RS0T e U A
PRI T A A PRI . ™ SR, TR Y RSN



69QM%&

HRZEBEFAHART 458 :2022F 458
ISSN: 2661-3697(Prin); 2661-3700(0nline)

ENGWRZIN . “REHE” Ml FHPESR L T X SE PR % Al
TR AT RIS, A RS 1 T ROk 2 45
FAT R R o ™!

B ) 22 AR A RS 2 SR T R A W s 4
Bk BRETFHURMAR R CRRER ) L R AL B 55
ZAT- G AR B AR R A A T dr . " XA B
Tl gLl (AR5, A, A%
25 ASE AR I, T s A TR A A A
KA L RIS RS A AR A

W KRB RO I R 48 Bl A BRI A
BB TS % B E L, O T AR AR
2 A B, S SR OGRS M A b
PER D {5 BRDCC R, KBS B AT RE A S 4T 4
KT HAb A W4 R gk s,

e 2RI AT LA Sk R 2 1 5 3 R A i i 4% 0 F A
B RIS H LTI R & PR A RS
e, HRAHSi S bR 0 MR (0 25 f I ) AR ok 32
i TR PO RS A R R, T R, AR
RBAE R IFAE 5 KW AR A R RRCE, DU
XM RR T I A AR

3. I RS 308 0 1 A B ) 2 25T

A = R ER AT DUF R R B R b A
B, Rl

1. 32 S B (8 FH 22 e IR S . ok [ A5
SRR (AN SAT . G A . PR A ) 1
SR B E A T R4 b ) 17 22 3T A A L —Fh
. HET, XWHEARIEEY R, 65450 a0 s
DLk RSB AR

2. 368 3 RO SR s Sk G A AR ZE . A 2N T
55 7 S A AT E A, AT LR R/ NECHE I B SRR
P54, A0 AT R A S A S i ) ) BRI
PRI T s A SEAR S A, DA ST 04 5 5 A
T R R AR T A R G 5 X R 55 1 T R
J1, BRI I A B i 5 DAY

3. A 2R AN S L . e R 2 R R
FBHRIR, B 60 A S PERE R, T
NFERRTE TR A, W B G i 43 e S HE Al R, X —
U PR FEATIERA BT, SR, ShkATE A A
LRSS (et AITESh . SRS ) MR
REFE R AR RLA W T1, AT LA s &
SSEVEDRAYNIDNE

3.1. LA ZEE R

EHT, 192050 35 A0 1 7 B SR s A0 ol FH S i 45080
JUEBARRITAE I, AR SRR AR, AT AP
N3G f 3SR B R AT R [ A SERAE Ak, 7RI
KA, HATA = 2 B R FH 3 20 5 47
Z %, Bl SCATS, STREAMS Hl InSync, "™ SCATS 7&Kk
ZRCEEIATEA, AR BSE UM AE R SE R

%2 G0 I St RSl S R A, LAEMEARAT A A
WG, WOSSEPE I i (] 4l
ARYEAE R VAT H P T ) o SCATS fyfli F E Wb 5
D SARTTREET ] . AR TR AL GBS S AT
SRR AR XTI . " STREAMS LA SCATS %4t b SLfilt,
EfER 250, BUS T AT E AR

InSyne #& 55 —Ff [ 36 N 3P REe, B LR
A 6 1AL S A AT B A E R B o TnSyne 5
SCATS WIARIZAE T, BAMRIEAKE . 43 24 FHh
FOMMES:, TR0 A BRARASHURES:, & 2 X
ST TTRERES AN . X ERE , TR i 4,
HOET LA R PR, 30K S EGE M 1AE T
PEIIFI N £ il Fli I & 7 —F 4% 4 NetPReS (¥
HEYERES R 40) T H, T HER T RAZI KR
HIEE, JEARE 2 AT Ar A i M s e . % T HLH
R PR T 17 v BE, EBGE Y R RIS RE 4

FEECE AT AL AR A D T, SR R A e
i, LR T e AT, WA AR, Xy s
FIflFI A TR, BT SR
— S IE B P AR HE 1 5 TR R R T S
WEE. BRI S AR CEZ T AMER
T2 SN, EAT AT SIS R I A AR S bR T 431 LR
WAEB, xFERNy—B WP, mEL e
B o ST HSF % ik SR S 5 35300 e 5 300 £ i o7 A
WAL A BHL L5 5 4 S [ b X R 2y, L 3 1 o 5 g 1
BAATHBREIA g R, AMTTERE IR H BRI 2
TIOR3k B S G A S S T i 22 il 8 1 58
P, DL BRI R A ] Sy 5238 B At K A
Bt e,

3.2. TP ZE A

PRAEAT NSRS T —AN )8, B <R Aol an
I R O S AR L, A A A SRR, (A
FEAN, MEBAR” o KEINELE, BANEETT
ARG 1 13 4 PR B8 7T e A 7 B e A 7 A = Ry
FE I IX ST A1 B, (R Bk R 7E T AL P 25 B, DU
PEWCE A BAADCE, 5D s 8dait T ibes, M
T Xof 2 S e A s A i i, 1!

ROEAT S RE i /R, B R B scl A a2 B R L
PER R, 40 i 2838 sh 25 1 5 SR AR L s AR BRI 1)
AR5 A R, BB SR 5E /Y, B
RAETE RN U RIS 5 T e 2% 2 44, Wwrlhe
T8 I 8h 1A R SR A8k . IR AE AY HH rE 4=
B T A AR AR L Ry TR A A B AR R, ]
PSR R R AL A m A (i, Rk
HAETRRE ), LA R,

HETH L KRBT i i RGEE e &
XA A R HE Sh R 2Bk F] HERE, %43\l AR
AbFE I 20 ZAZAS S MR AR AR A5 B, ISR

37



DRZEHAAET 4581 :2022 F 4 %5 8
ISSN: 2661-3697(Prin); 2661-3700(Online)

@!J@.iﬁr;ﬁ?....

5 2011 AF LIk i Iy S0 B AT LA, DA BLEE B
AP )BT, Y EGA T & T A5 R S E Rk
LR, — LB 55 B T B AR R 3SR
FEHUAT T AT E AR,

3.3 A EASE I HHRE

NIRRT RGO Z L& T A ShAk BRI e &
45, RG] DL AR R, DURA T f#
RFEFTR, B RAER NI NG | MR RES .
20 St R 9 BT T AR A e & T R AT R A
B, IR R G RE R ST AR EAL . HeAh, XA
K43 B AT LA 5 32 i 2 S AR IR 55 AN A AR o
BRFHERE, BEE RV AT RER R 0 R T A
LT RAUAIERS (Bln, mHE RS ) |, iR
BASRES AN P Rk e X B iy b T HES o

N MRS 0 245 %ot T O B R B R TR 1)
PR A s e (AVL) B, DIk 2) |
BRe R (M) . WERS (RIFEPL) . Wi-Fi Al
W T PR AR DL SGEREB  | AR S MIT R AL AR F2 it
W A shAe &I (APC) ¥diE. HAT, AVLFIAPC $d
KT RGMEREVEAN . SR, X BRI AR A 1 &R
SR AT R PSR TR, X (A SR AR K
PR RERAMREIFE R, FmAH, XeeB
B T LA s ) TR B S, SO R A SR
TR BEOCHZE, JF0T LA EIE E RS M4 ik
fER, 1

A, X AVL FI APC S 55 500 U5 i) 43 A vl AR
ARXFHAT TR A2 DR g 1 KRR . B B LR i e 5 K
BV . B T LR SR ILEE 2 i AT R B e AT
ok, IR AIASE AR HEIERY, A (W R
MRASHIAR . BRI . AR B8 B B P TR ) AR
MR (—IR TR, W R 2% Rl g5 153 T,
USRI ) o B Y R AN
CT S IEA A, IOEEHE T BTN . B HERm
G, WM. H R HETRAR L, XX ]
M emE,

IATIXF P32 TS0 90 28 40 F N2 A 14 7 ol T %
M, X FECT RS T AR, fln s
PR ik, Pk Aoy i GPS At a] e 51 £
T TN A8 M 25 A AT . BT R B ik R A A A
AR, EBdE R, ISR R A R AR A, X
TR o, 2O R R i T 1 Ak 1
Tt HUA N AR, A6 — 5 IR S5 28 AR 42 0 42 3%
HIT,

it FH B A esgil R e e B 77 E IR A i
HRZAEERT, DU A TN o B 2 S B
VNI TR B T ) SN A B 1 A € A U (= S | K
24 S F AR T LIRS ke 4 s B2 24 i, RSG5
VBTt T L3 e e 7 o DRI 40 (R 36 54 ok 1Y) 8 e e BT R 5%

“ 38

fift, XAHFIZ L T AR R B m R M X, R
FE T B FE A T 572 1T LA A A K ) 323 )
o, DASCSER IS . RS EL R T

4. FARMKAE RS YAk

T EA AR, A0 kiR 2 b 72 4 7% 31t
BHL, A A ER PRSI E d A,
MR ZEFR RO E . BRI A SSEAR O . 1543
FFFCEF ] A A3 A7 28 B 2 i i A A T s ] K
W, DURCRTTES E B R AR ISR . 40K RE RS A
K HAFORIT AR, QA A4 RO P
RS

EA ST RER ARy IR A, TR
A ZFEAE RS A BRI I A Fas 1T, Pl
SRS bR VR ) A S AR S e AT B B AR AR
4, BRRRZIEMIHERN “ASEIRE” |, BIART
BB B R . BieX—HbR AL, i F58
BRTHUR A, R RO SR IR, Toie RIS
FEF Ty 1 R, #RAT LIRS IR A Ak

166 DO 2 P AL SIS ) D o A 0 A ) £ 2 D A
ok F ARG A B A AT 1. o TV, A SRR
RUA WA S B A i . A3 490 (Vav) | R
Fenih it (V21) FEEl—3) (v2x) .

4.1, X (V2V)

BEXTHSEAE ARV AR Z M P B AL, Bk TS
FAVERTE S, LIBG IEREE, 22l 4 2 0] 0 44015
S, DIs D . P F I FRIBG o ZA T AR 4 DA
b 2 5 RN A8 38 SR R R B 5 B TR, DAR IR
kA, BlanTERiRE & AR 8, 3] BESE 2 3 5
WAL, AT BESE T A T Y,
TE R EL e R TCTA A F

V2 PR 3 i E e AR A AR R 4
FH AT T 2016 4FE A, K 7E 2 WO 22 BT (7 TR
Jo F A LAY A AT A i 1) 5000 49 2 SR 1
 FHESEEENT E S0 M T 50 E R fE, Bl
AR TR — Bk . b TR TAE, EEZE
R CER 2021 LUS BT B AR V2V HR
fFIbRIE V2V S5, DLSEERAE Sl A £, >0

4.2. AR LR (V21)

K ERIB - o g R i o R e I N 4 €Y N
ZERHRS SRS Rk BIFANA T SRR F Ak 13
IR ), DR G, IS A7 ] it
SRIMT, AR V2IRE S RE S SEIL A FF UG  FEAR A BB
TERHAR B L ) 038 SR it & 1 AR 2R A R
ZEE, TS . R e R AN TR AT o

JLZAREK, Ferti T DA 3 4R 1 DA AL
e, F6 o AR B DA P A R A TR ], AR S
0 S A0 5 ] R R S T RGE R BN, PRl A
2017 FHMH Q7 Al A4 M KA L ST (5 8 R G0



69QM%&

HRZEBEFAHART 458 :2022F 458
ISSN: 2661-3697(Prin); 2661-3700(0nline)

T I g B 4T SR T AR SR 2 TR IE] o BT =0 N AR
W “EnLighten” R FHRET, 2 2 U015 B,
FI SR SR A TR i, HRTIEAE RS
R b, ™

HEE—P] (V2E)

AR 1) (V2X) &54 T V2V M val, i
TN MM HATEG, AT A Vr 42405 18 %
2 L nTRESZIA B BT A TR T R Tl AE . V2X N
Ban CREAE” W, RS ZBdRR A, R
R P IRME R, DRI 4 TR iE s m L .

HIERRGM S I —3k, N HIR R N
ZEA RN EA, DMEIE R A RENs S a5t
A B, TCI SRR S Ange] . 7E R LT ,
] B AR A v DR 0 1 SR T AR S K X 3 2 118 52
TSR o 2 SR 38 £ AN R B R (AR S5 Tl
7, DAIE “ B AERTREACIHE RS ( C-ITS ) (AT ™

R S A 38 DA TIE S R A S [ 578 1% ey R E T F
R—NRG, DFRRKFI C-1TS REHZ 4.
faebE AR AR . OB R AR B TR AR o A A
ik, %N E AR FLPLN 60 #i%E A V2V Al V2l £7
RIS 5 ER LG T C-ITS IRE &, ZHARLES9
GHz JoZk AR - EA T 3k 27—y N 4
VIR 5 3H 38 o0 B B2 e HLUA VE HERE ) 1 2
B, UHEAER A &, Y

5. BeoRA )

R BIAHSCEE P B KB 5 | Rz A Tll i B R
A4k, TRV AAT TR A B RL A7 B 7 43 PR AR AL
CURNEE R BAR N AT MEE, RS HAR S
FVEAE LG, BT RS REE A AR IEFOCEE, 85
R BRI SRR S AVE A I, JLTERA 7
1T 24 H PO AL AR P AN ), AR R HL
P RS v AE . HAT, SRR b i IR AR b 2 i
I HADEHR A TIOUE , WL IR AR AL Sk SRS
Bik, LN, AvTTRETZET B HHEE R A (NoSQL)
BOUE DL N R Ak H AR R AR 55 R A B 4R . X st
NoSQL #it4fe 23 # (i /MR 2 axsm i ALhl s ik, AT
W AR, S E S MY A, A
YEZR G NoSQL Bi 2 [ i) “HrlalE” (2 4 TR
[FIAS s NoSQL £t EAS B, (i H 5500 1 1) ¢ R 5
AHPCHED, B

KA Z )2 TR G 3555 H S 2 E AN T
v, TERUNBAREE T, 1T Z300] LTS 2 2 M 5
Bl , I TER A — e R R A g SR, B AL
P RIRRIE K, Aoy B X T REAR 78 BT fig
AR EE . BT H Bl R TR IR ER SR 1 A
B, RIS KT R 2 B -4 0 R S A i)
AR KA BRI TR . R, 20 &8 B ML A B 1k
VIR Siao s N o N 7] DA EL P

FEMAFNIT,  (BRFAE) BEAAAGE, &
£ CERAFDE AR ) | 250 ST AL BAEAS A~
MNE B IARIE . BURIRT 55 . KBRS T B AL
MR 2, AFEEIRCER | R PR b /D BB
AV BRI, SR, TR R P R L,
A AHABZH 20T LR R A R, AR AS
NAE B, [ R PR b A) FH B o A5 i 1 L B

WA CBRFATE ) |, A SUATUR HUA B it S it (-
MANFERMSEE, BIFPMRSG . XEHLGRNA RN b
R 7N N5 BRRME DGR BF . 25Ul R G0 18 XU
L, ARYRIRM L RIS 1 B A e e
BHEPER ., AR ST as R SR L, B
A BRI B A LU TR U PR | TR Y B AL R A
ey,

PR B AA Y — ] B A FH R AR ORI B A A
FRIASE, Wb A AR H O, DASAT AT H AR AR 1 A
FAIE . XS (RN ) ATFREH . P8R, Xt
ARIFAETT T —2K, AR BRI S 4 5 A BE 4R ok
HoAh 5 EAHVCHES, WA AT REEHR Mk, B

6. 451t

B K EHRTE— RNV 6 EAWIREE, KA
AL R B DAL SC i R Gy TR E 2,
FREHBCEG RGN AL . TR /NIdE”
KB A N DSAT 1 F AR SE 450, RBAETED) 1
P& AR SRS, FERUS TR R, H
SEIIFARERAT BRI . A KB T LA O EE(F B R T
fili . BRI FSGHEACE 22 50, H A A SRR 2 K
{5 BB 2R A A BRG, T AXAZEE
AR, AT R, ik A RE R,
15 T AR B SRR b, sl T A S R A s
ZREIA

SR, R TR A RS | B 1 22 R PR D 1 2
HAEAL, ARRL. PRG3R N A i e — LA Bk
WPERIE S5 o AT R ST RGBS BT RE AR
e oz s FRIAR G, A L4, 3 SRR BT i B
R, ©ARIMNAATEBORT] LIS 2 0 m RO,
A FEHEFE R0 1 b, 25T A b IE7E X — STk AU
TERTAE, TG H RT3 o b A5 R
;8T BT

130 NN €0 3 E e 3 i S S P = w RV DAY
o PR o B AL RS AR A e (B I P2 AR e, DA v
WA AR T, AT AR B R AR, MERLEF T4
BT o A RS T 198 B3 AR 0, 25 AR 5 S B iz il
SR T YA HE , AR ORI Y RS e R A

A2 T X e Pk AR, A BEHERG . AL, mAUh
FFH KRB A T A BN SN, o R, AR,
A I O R R F A TR, Rl i 28 8
REGAEH ARG, KO ENATET 2 BB S, fsgm

39



DRZEHAAET 4581 :2022 F 4 %5 8
ISSN: 2661-3697(Prin); 2661-3700(Online)

@!_’.t}.imr;ﬁc....

HREMS T T By 1E X S8 DCHRSA B9 0718, AT R0 4
BTGl ARG KA BEABTE

275 3R

[1] Texas A&M Transportation Institute 2013, ‘As
traffic jams worsen, commuters allow extra time for urgent
trips’ , Texas A&M University, February 5.

[2] Bureau of Infrastructure, Transport and Regional
Economics (BITRE) 2015, Traffic and congestion cost trends
for Australian capital cities, Commonwealth of Australia,
Canberra. (ISBN 978-1-925216-99-8)

[3] Mullich, J. 2013,
Big Data and Analytics’ , Bloomberg L. P., New York.

[4] Hotz, R. L. 2011, ‘The hidden toll of traffic jams’ ,
The Wall Street Journal, November 8.

[5] BITRE 2014,

overview’ ,Australian Department of Infrastructure and

‘Drivers avoid traffic jams with

‘New traffic data sources - An

Regional Development, Canberra.
[6] Transmax 2015,
2015.
[7] International Transport Forum 2015,

‘Streams ITS’ , Transmax Pty Ltd

‘Big Data and
Transport’ , International Transport Forum.

[8] Hassanien, A. E., Azar, A. T., Snasael, V., Kacprzyk,
J., Abawajy, J. H. (ed) 2015, op. cit. ISBN: 978-3-319-
11056-1.

[9] van Oort, N. & Cats, O. 2015,
transport decision making, planning and operations by using
Big Data: Cases from Sweden and the Netherlands’ , IEEE
18th International Conference on Intelligent Transportation
Systems. DOI 10.1109/1TSC.2015.1.

[10] Carter, K. B. 2014, Actionable Intelligence: A guide
to delivering business results with Big Data fast!, John Wiley
& Sons, Singapore. (ISBN: 1118920651)

[11] Sawyers, P. 2015,

big data to predict traffic jams up to an hour in advance,

‘Improving public

‘How Microsoft’ s using

Venturebest, April.

[12] van Oort, N. and Cats, 0. 2015, op. cit. DOI
10.1109/1TSC.2015.1.

[13] Fernando, B., Gray, E., Kellner, J. 2013, ‘A
review of current traffic congestion management in the City of
Sydney’ , Infrastructure Australia, Canberra.

[14] Main Roads WA 2014, ‘SCATS’ , Government of
Western Australia, Perth.

[15] Lu, H. P., Sun, Z. Y., Qu, W. C. 2014,
Driven Based Real-Time Traffic Flow State Identification and

‘Big Data—

Prediction” , Discrete Dynamics in Nature and Society, vol 1.

(DOLI: 10.1155/2015/284906)
[16] Jie Xu et al. 2015,

Spatiotemporal Traffic Prediction with Big Data’ , IEEE

‘Mining the Situation:

« 40

Journal of Selected Topics in Signal Processing, vol. 9, no. 4.
[17] Hossain, M. 2012,

framework for real-time crash prediction on the basic

‘A Bayesian network based

freeway segments of urban expressways’ , Accident
Analysis & Prevention, vol. 45. (http://dx.doi.org/10.1016/
j.aap.2011.08.004)

[18] Highway Engineering Australia 2015, ‘Big data:
The key to unlocking the future of traffic, transport and
infrastructure’ , HEA, vol. 47, no. 2, pp. 40-41.

[19] Horvitz, E. 2011,
Traffic’ , Microsoft Research, Sept 26.

[20] Ma, X., Wu, Y. J., Wang, Y., Chen, F. and Liu, J.
2013,
patterns’ , Transportation Research Part C: Emerging
Technologies, Vol. 36, pp. 1-12, http://dx.doi.org/10.1016/
j-tre.2013.07.010.

[21] Zhao, J., Rahbee A. and Wilson, N. H. M. 2007,

‘Estimating rail passenger trip origin—destination matrix

‘Predictive Analytics for

‘Mining smart card data for transit riders’ travel

using automatic data collection systems’ , Computer Aided
Civil and Infra. Eng., Vol. 22, pp. 376-387. (DOI: 10.1111/
j-1467-8667.2007.00494.x)

[22] Berkow, M., El-Geneidy, A. M., Bertini, R. L. and
Crout, D. 2009,
measures’ , Transportation Research Record, Vol. 2111, pp.
158-168. (DOI: 10.3141/2111-18)

[23] Fiori, A., Mignone, A., Rospo, G. 2016, ‘DeCoClu:

Density consensus clustering approach for public transport

‘Beyond generating transit performance

data’ , Information Sciences, vol. 328, no. 1, pp. 378—388.
[24] Weeratunga, K. and Somers, A. 2015, Connected
vehicles: Are we ready?, Main Roads Western Australia
internal report, Perth.
[25] Asian Development Bank 2016,

IntelligentTransport Systems Development in the People’ s

‘Safety and

Republic of China’ , Asian Development Bank, Section B. 8.4.
[26] National Highway Traffic Safety Administration
2016,

technology to prevent hundreds of thousands of crashes’

‘US DOT advances deployment of connected vehicle

United States Department of Transportation, Washington DC.
[27] Herndon, Virginia. Audi USA Homepage, Press
Release (August 15, 2016)

vehicle to infrastructure (V2I) service — the new Traffic light

“Audi announces the first

information system” .
[28] Zurschmeide, J. 2015,
city with the app that knows when traffic lights will change’ ,
Digital Trends.
[29] ACMA 2016,

for the introduction of C=ITS in Australia’ , Australian

‘Stop wasting gas in the

‘
Proposed regulatory measures

Communications and Media Authority, Australian



@!_’.t}.imr;ﬁc....

HRZEBEFAHART 458 :2022F 458
ISSN: 2661-3697(Prin); 2661-3700(0nline)

Government, accessed 25 Jan 2017.
[30] ACMA 2016,
the introduction of C=ITS in Australia’ , op. cit.
[31] TCA 2017,
Systems (CITS)’ , Transport Certification Australia,

‘Proposed regulatory measures for
‘Cooperative Intelligent Transport

Australian Government, accessed 25 Jan 2017.
[32] Centre for Road Safety 2016,
Intelligent Transport Initiative’ , NSW Government, accessed
25 Jan 2015.
[33] Weeratunga, K. and Somers, A. 2015, Connected

vehicles: Are we ready?, op. cit.

‘ .
Cooperative

[34] International Transport Forum 2015, *Big Data and

Transport’ , op. cit.

[35] CSA 2012, Top ten Big Data Security and Privacy
Challenges, Cloud Security Alliance, Rolling Meadows,
[llinois.

[36] CSA 2012, Top ten Big Data Security and Privacy
Challenges, op. cit.

[37] OAIC 2015, Consuliation draft: Guide to Big Data
and the Australian Privacy Principles, Office of the Australian
Information Commissioner, Canberra.

[38] OAIC 2015, Consultation draft: Guide to Big Data
and the Australian Privacy Principles, op. cit.

[39] OAIC 2016, Privacy business resource 4: De—
identification of data and information, Office of the Australian

Information Commissioner, Canberra.

41



