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() CLARION APARTMENTS GRAND HOTEL MELBOURNE PENSIONE BOUTIQUE HOTEL
1 William St, Melbourne VIC 3000 33 Spencer St, Melbourne VIC 3000 16 Spencer St, Melbourne VIC 3000
850m from MCEC (12 minute walk) 500m from MCEC (7 minute walk) 600m from MCEC (6 minute walk)
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1-5 Spencer St, Melbourne VIC 3008
230m from MCEC (3 minute walk)
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Melbourne's Free Tram Zone

Look for the signage at tram stops
to identify the boundaries of the zone.

For more information visit ptvvic.govau - it
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(BRI B A =] Here AR E{F - THICHHIE ARG APP (REEEGHEH] > 5% APP FR
TR GHERE - SRS R R S g, - R e G E SRR A
sl 2BLE TR % APP #E{ T30S S » BLEIRATE AL TRREACH -
BEANA & H#s i fEe B (Technical Tours)EifE i (Demonstration) » /N[ 7£485% APP i

T2 FEET » 2016 4F ITS World Congress 2 APP /M E % E140iE 2.1 Fir o

THE 2016 ITS WORLD CONGRESS
MOBILE APP

NOW AVAILABLE TO DOWNLOAD
: DON'T MISS OUT!

App will include the below and much more!
* Technical Tours and Demonstrations

* Activity Feed: post about your congress experience

* Session schedule

* Program and Speakers

* Social Functions

* Save bookmarked favorites to your own calendar
* Delegate to del. m g

* Indoor / outdoor mapping

* Local destination info: places to eat, what to see

Sponsored by

-
MOBILE APP PARTNER x ¢

h 4

2.1 2016 ITS World Congress ] APP
ZRFTHfE ITS World Congress [E[FX 7% 105 4= 10 H 10 H =z 2l AT
PERER L 2G5SR - BRI TR USRI ER &G G MARIER
G R S T ANE 2.2~ 2.4 s RE g3y B a st it B B
WA B A A B R R ] TRSC R & 88 T 2 sl - DU T
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2.4 1TS World Congress 1533 1| #fj45%

ANFEIBA P R e A% - TLRTEN S & B EE(Plenary Hall) i K & Brfe i
T e 2.5 Fow 0 BRSBTS World Congress T #itBE A7 M TS f5eEr
BrgolEE - DU R BB AR TR I A R aRER BN ~ R B
[ 16 35 £ (e 2 &8 2B i % (Hall of Fame) - 2013 £Rjj¢ H AR S22 2 ITS World
Congress FHIRHEAT AN ~ AT REIGBI AR EMHRL A5IH - KRS HH
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2.5 2016 ITS World Congress F%=H1&
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K& ZeHE 52k~ Technique Tour (5 fliT &€ ) il Demonstration(fFE7s) °

SCHEDULE AT A GLANCE

As at August 2016 - Subjsct to change

=]
| &

Schools programs
(10.30am - 2pm)

SAT SUN MONDAY TUESDAY WEDNESDAY
8oct | 90ct 10 October 2016 11 October 2016 12 October 2016

00
730 —
0806 — -

£
0830 — & —
0806 — £
0330 — =

=
006 — 2
i3 — =

>
iTa — 2
HED — &
2 - 5

e =1
£
<
—— w

SolarCar Move
In (1.30-4pm)

Hackathon
Hackathon

=
8 28 8588 8 8

=
E

Welcome Reception
and
official Exhibition
-

=

=4

(5.30pm - 8.30pm)

§88852 48

2.6 2016 ITS World Congress :%£(1)
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THURSDAY FRIDAY
13 October 2016 14 October 2016

w
EN
in
g
G
w

(10.30am - 2p

I Lunch
Diversity [(12.30-
Rec'pin 2pm)

ITS Australia Awards
Presentation Night Dinner /
Gala Dinner 'WC BOD Clesing Dinner

(6.30pm - midnight) (6.30pm - 11pm)

Exhibition Hall Dismantle

2.7 2016 ITS World Congress 372(2)
22 EEERRERATRR
K/ INETEESEER I 2016 4E ITS World Congress 7£fE2E 2 855 > 1TS World
Congress FHEAEAFER] - bR T BUE Z s Xt et & - B e eE R PR S R A F]
BRI 2SR B B ITS e oG e BT TR - A& 2.8 Bl
QR ARFEGEEINN ST EREE B EOR T ERM -
WEEFEBCE - TERGbZeh - TSR - 288G EERRIETSRE -
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Q-Free Universal ITS Station 7
No More Vendor Lock-In 12016
Experience the ITS Future M E L @J RN E

23rd World Congress on Intelligent Transport Systems

-free.
WWw.g-iree.com LEADING THE WAY

2.19 Q-Free /X E]Fr AR 2 Sk i iy e JpE S5
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in real time: itswc.q-free.com
lﬁB_(;leD

Convention
and Exhibition Centre
o In-Vehicle Info

Tolling

Access Control

Intersections

Pedestrian/School

Service Provisioning

1Y

2.20 Q-Free /X w7 L i i e e 1H
Easymile fiifern 2 EZ10 Fy—i BB Eh i NREBIEE - BF% B 3.928 AR
986 /AR~ 15 2.75 ARG ] #EREE 2.75 WE > KB FE BSR4 BB

ol
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o

2.24 NXP A Z g RS EFER(2)
2.3 ITS - hat s mik
AEIEERAC 5K > BEH TS K BB B AFTHS TPO3 555+
~ " The development of Big data visualization of Taiwan Bus Fleet ;| 7 N& » DLK
MaaS(Mobility as a Service) ~ H BE B HAHEI S XA S - DUERAKAE
H5 106-109 3 B i 4 S e e st 1 HEE) MaaS tE 2 2% -

AFr " MOTC-10T-104-1EB048 =i A B /3 A BLE PR S UIAR ) & 1F
Wt FEABERER IR TR Bl EEA WP IR - AR =S EE
PEWTFERER 55 Ryfscifiram =L (Technichal Paper) » RS ERAAE 253 - Swolfgise
B R EWMEL R BRI TIREERG D EE2EEEANEIE 7R -

25



D VISUALIZATION OF
SAR SHARING AND PARKING

£ TPO3 2 EH: m;fg? LEFZ T35 TPO3 KEHE TSR
BE R+ R TAZ RS
2.95) » FHEEEE TS TS A TR L e
TR B 4 LB R (U
W B R FAFT R T S R (E HEOR
4R (AN 2.26 YilE 2.27) -

2.26 [RFVTED =
T AR AR S EB TPO3 558 %
A o K 2m (1)
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23d World Congress on Intelligent Transport Systems

Melbourne Convention and Exhibition Centre
10-14 October 2016

Siang-Jie Chen
Institute of Transportation,Taiwan

The Development of Big Data Visualization for Taiwan Bus Fleets
Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang

[ 2.27 FREERERNTIE R AR E R TPO3 S5 3R L(2)

o e o S T [ B R B E R R BRSO H 104-105 £
EREN LEEZ I RE T TR OB A EIE RGN M ERE
B BRI L o ikeS > B S @ =8 AR BOE FR K2 R/

T
T (4nE] 2.28) ~ A B GE ST/ M (A0 2.29) > RPN AT HE AR 3% 2
REE AT/ T T A L R BRI Bl 5 8 H 2 A5 A (2 ] 2.30) -

Origin & Destination active dashboard

Discover the passenger
behavioramong multiple
route in the corridor or area.

The most appropriate way
is visualize the boarding
and alighting trips
separately in geographical
form

+ Thesize of " @, indicate
the number of boarding and
alighting trips.

2.28 P THREFR KR R/
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"Hot spot . identification dashboard

— » Detail daily information of certain
_t route, which is not good enough
for decision making in terms of
improving overall bus service
»  "Hotspot, is defined as the
section between bus stops that
has high loading-factor
frequency.
+ The frequency can be set by
- user as a parameter.
M - » The "hot spot. provide time-
: ﬂ S : space clues for transit agency to
add more bus service.

2.29 2= E B R AN AT/
REGHER T & BB R AFT A BB R AR AT BRI  » TReR
ARET A R G I E R BB B T T (0 2.31) > DIBRZRAA ER S
SREIR RIS L BB A SEIR AR S  sZ BRI S B S BE SORE R Y
B RIHEGCRBIE AR Eds (R R &R A B - BT ESHIE)
ZEEGINE B R BB 2 5 L H AT B IR E i e RN E T
SRR - OBEEER RS ER TS - BASEEAZES

Case study of Route 207:
Practical application using visualization dashboard

[Prons / \ TH- « Orange circles indicate that these

Route 207 et symmertry characteristic take place
¢ Symmetry characteristic | | /] ¢ on three series of bus fleets.
# Peak hour :High occupancy ;‘\Stonﬂ / [ [ [ «  This problem could be solved by
4 A=B Shuttle Bus? 8 TR Ty et T e shorten the route on these three
| o series of bus fleets, which means
: ] S,t:opC“‘ (&6 bus company could operate shuttle
J [ == bus from A to B instead of from A to
[ € ‘ ite 207 starts from A(Fenyuar C in these periods.
| via ' ‘ » Non-stop bus or express bus that
skips some stops can be
implemented on these route instead

of operating bus that makes every
stop.

[ 2.30 ZH] 207 BRERRE AU A FE AT Ba S Z A /i
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Integrate more Smart Data from Taiwan...
Big Data 2.0 :Synchronized demand and supply with Smart Data

Current states

- Data Visualization Analysis has been conducted in
Taiwan transit(2015)
- ETC data has been applied in Congestion
analysis and highway policy (2015)
Future Work
— Exploit and Integrate Smart data from Taiwan
digital infrastructure(2016-2020)

» Smart Card Data/ Transit Fare
Data(Passenger Flow)

+ Telecommunication Data(Passenger Flow)
+ Vehicle Data(Vehicle Flow)

— ETC: Vehicle fare collection Data
— BUS/TRAIN: Automatic Location Data

& 2.31 ISR BB LN SRR B S T
MaaS(Mobility as a Service)&—H H Hil{E & EK e HE R S B B B MY i
e BESE BBONZE - EAEFE T - (FAFE KRB EESRRE
TR E - A 2.32 s -

Maas stosac

P
Disco yver-the

- does it changelthe-worid-afd when

2.32 MaaS Global {{Z:78H MaaS 2~ FAHEEE (1)
TE H Al B0 i i 240 0 - (50 B A i b R s bl 25 s =

AEEERIFR AL - FEAEIRZA - T MaaS 2 BB E—1TE I RB a2k

29



oS IR R (A& 2.33 FoR) > HOMBE BT THVE A EXRER - 2
K il ~ G2~ HEHEETHEAEN 2 EE ERSEEHER -

Mobility as a Service is the
Netflix of transportation

. J {15 minutes package for 135 €/ month:
- “-“.‘ A;-:*:v.*.-' 5 .
ﬁ Business world package for 800 €/ month‘}
Cup of tea guarantee @
Famlly package for 1 200 € / month: = _‘: rad "-”:'_:‘;‘-’ A
80 tnig seers puararaec . Tine fer 3 graat weskang m
. WC e 8 oos . Mey i pecs roes :

Maas

Pay as you're moved:

Sike 2nC s0gway sarvce rouoed

=,
=/
M

fE 2.33 MaaS Global {7270 MaaS 7 AR HEEE:(2)
MaaS #E2HVEE - NMER—THRE A LURIAEAS M i 240 2 (446 B2

—IARIEAVHEED T(F > 25 MaaS {{5% Joni Tefke(401[&] 2.34 EifE] 2.35)f¢ K 1 %%
TR B S L IR B YRR » AN IR 5 [RBE AR ~ A f bR D ER R
S RCE MR M AAR S 1 E - Rl B EmATHE - MaaS BRI S A HE

oni Tefke & Noora Salonen
Sito Ltd, Finland

Developing a Mobility as a Service model in Seindjoki, Finland

13 October 2016 Developing a Mobility as a Service {(MaaS) model in Seinajoki Joni Tefke, Noora Salonen, Sito Ltd

& 2.34 Z5EH MaaS ﬁ%”‘Eﬁ MaaS Eﬁ%{mm@zz@ﬁm(n
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AR ERISAE SN [Ny MaaS NMEMEZ4ATE A Bl B AR FETT R GREE
MIEHERARREIE LR A BREER B BL - Lt/ TE #9582 H Hif e (Total

freedom of mobility) -

Problem: threatened mobility services

Number of customers Innovations in
decreases sharing econom
Mobility - z

services in
Public subsidies are sparsely ‘J Not very sexy

going down populated
Impoverishing cycle: areas
i - Attracts no investors

reducing demand
reduces supply

Requirements increase

2.35 Z5Fdl MaaS {7571 MaaS 1175 ffm ittt i 2 HEBhZE B1(2)
FE25 T Sienajoki fmaliis > LHTHRBERIMIFRHE R 2 MaaS st

e AR R A brs SR ELE B4l & 2 ThRE  DUS(E Z BRI R
KRR EARERS )2 EamiE (B EEM AR - SHEEEFR K EAE
fiy) - Hp s 7 =M 2 &% - AlE 2.36 BifE 2.37 Fk -

|

Case Sema‘l 0k| Seingjoki is a regional ‘cent;ér

. X . having 60,000 inhabitants and

«  “How to improve public transport y g
e e e e.g. lots of schools, public

«  Decided to launch a mobility as a service | Services and a major hospital.
trial comprising of a package of local :
bus services, taxis and DRT with
attractive pricing.

+ Service oriented, no technology: only a
light, informative mobile application is
used.

* The trial will kick off soon. Decisions
about the next steps are expected in
spring 2017.

B 2.36 Z3[H MaaS {tF=:5HH MaaS 1E 43 i I = HEBHZE51(3)
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A RIS B R S A TR ) 2 B2 BRIV B H e B E e AL
FHEEREH%R] > MaaS {225 B g it 2 B ZE B A 2a T OEENE X -

Montly fee package + fixed pricing

Three different mobility packages

Kateva light: 29 €/m Kateva basic: 39 €/m Kateva all: 49 €/m

DRT services 4 €/trip Public transport Public transport
20 pcs shared taxi monthly pass monthly pass
6 €/trip « DRT services 4 €/trip DRT services 4 €/trip
8 pcs taxi 7 €/trip 20 pcs shared taxi 20 pcs shared taxi
6 €/trip 6 €/trip

8 pcs taxi 7 €/trip

goo

ooo]

-’FF,_ N o
FD Lfio—giﬂ_ Tfﬁ ﬁ|E%f (\ uc = ‘ & 1 [_’1

& 2.37 25 MaaS {{FRERHH MaaS 7125 i R i&EZTﬁﬁb?‘fW@)

Sy FRIAT A 2 i e R R IME AR K g o E 55 B E Yillas 2 MaaS

HEBNACER (2lE 2.38 HifE 2.39 FroR) £F Yillas ) MaaS 3135 B IZ At EHER
e —IHESE AL ~ ARMFER R B AR A e e 2 ATEN IR > LIRS |
FHEDLE 2 Yillas il - IR ABDLE BEER BRI -

aurora

snowbox.fi

N IE | EERE

Mobility as a Service pilot project

at Yllas holiday resort

Antti Vehvildinen
Director General
Finnish Transport Agency

ABES 2 i R 77 5 MaaS H#EBhALER(1)

& 2.38 75T
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Zat e H AR Ry s iRt V2R E T BE A& > DB G A SRS > I
FE N 1 DL B R AR B R Bh .2 st Maas iR -

YLLAS AS A MOBILITY ENVIRONMENT

2 local villages 15 km apart

850 permanent residents, 1000 e
seasonal workers leaslompolo o Kittila
Total bed capacity of 23 000 -

annually 1,4 million overnight

stays
Poor local accessibility:
No public transport
Q)Yllisjﬁvvi

Feeder transport, ski busses and ﬂ o Kolari
taxis

Significant seasonal changes in
mobility needs:

Peak tourist season from late
autumn to mid-spring avuroraA

2.39 ZRRIACmES 2 EfE FR s 5 MaaS #EEhALER(2)
SrEIEDEHE Yillas 2 MaaS HEEh Ry RifE B 2 7 FaliRatss - /£ 2016 4

FEIEB BSt @Rt - RO LEEHEE - WA 5 2 ik
RECEARTS - 2017 SR IIA AR B4R & - A0FHE - WEAIRTR SKIATESITAE
RTINS ER - ZetEZ(EAE L/ T maniE 2.40 s -

YLLASAROUND

YllasAround mobile application by TeliaSonera PRsm=t |
First pilot phase form 13.3.2016 to 1.5.2016
Full travel chains:

Route guide that offers a variety of travel chains
from starting point to the end point.

Tickets are bought in the application with credit
card. Credit card details can be linked to a user :

profile for later use. Q :
Tickets are saved in the application and can be ‘

easily retrieved when needed. '

User can choose a shared taxi ride for lower cost. : /

|
Fixed prices negotiated for bus and taxi rides. ) . — %

aurora
2.40 ZREIACEES < HjE FR /S MaaS #EEhALER(3)
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H B2 B 54 = (Automated and Connected Vehicles)Z R EEAE ALK ITS tH 5
FEZFEZENR - MEEEEEE 85K (Plenary Session, PL) 1 F5<E] ~ BIEH
HA ~ BONEREFIETEEE#R SN - 50 hIfE S B2 (Executive Session, ES)
Y5 R RE X (Special Interest Sessions, SIS) ~ £y B[ 457k (Technical/Scientific
Sessions, TS) )7 1 TaTEwm LS -

SEEER AL 1TS B &5 151 % Kenneth Leonard F (AT HHESh 5 BEE R
- BUR A ey R TP - H piEi4E (Connected Vehicles, CV)i&7# DSRC s
B P 258 B R R B it A T [ g - H BB EE R (Autonomous Vehicle, AV)
FEEEGA S SRR EIRTH F2UTHE - 1M N — P B R A4S & S
(CV)EL 5 £ BB (AV) 1Y H B Bk 4d B (Connected Automated Vehicle,
CAV) » & 2.41 Fiir -

Connected Vehicle GI)
Communicates with nearby

vehicles and infrastructure; Not
automated

(n )
Autonomous Vehicle @
Operates in isolation from other
vehicles using internal sensors

241 GEEHIREY(CV)EH T BB i (AV) Y H B B 49 5 (CAV)
EFNERAS B P2 (National Highway Traffic Safety Administration,

NHTSA)HY54(2016 ) EAT H L BB EIH(AV)FE5 [ (Guidelines) - %155 [HFEE
WRRETES |~ AV BUEEERAL - i T EEVETH R - EBIBORE - EEIBURT
£ 2015 281 2016 SEHET T ELAE H BRE Bl E 20 AR - FEEIREE - BT
A EOEREETBORE T FE A TR e B - B BhEE R AR
THEARERE A7 ~ s PG SRS - SEEIBURAE 2017 FTHE M EETTEUR
BFEBLsa g - DURERE T B B A B i R S DO AE ~ BLEA A ES & at - A B

M BB AR o A PR T B TR TR » 2017 SR FHETAE Columbus B 5EE
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https://en.wikipedia.org/wiki/National_Highway_Traffic_Safety_Administration

e PR A T S AR R Y B EhRE B A - AIE 2.42 R -

Low-Speed Arterial Truck
Driverless Shuttles Platooning

2.42 5[] Columbus st 28 6 R S RE B B Ay 5 B A B e 2
SEEBUR 55— T H RS B A s 2y S M A I B SR R

(Advanced Transportation and Congestion Management Technologies Deployment,
ACMTD);t - st & FHET T 5 4F > B4 6 TSI > S/ ZEfr Ry il aman
(V2V) ~ HpEE(V2I) ~ BB ERB TR 24505 -

H AR AEHEB) H BrE BRin i - AEE N BB P SR A E T
(Cross-ministerial Strategic innovation program, SIP)EH 5 EhEE B pH E RS ~ JeilEZr
L ilj(Advanced Safety Vehicle, ASV) ~ H A #r #5515 (Japan New Car
Assessment Program, INCAP) 5555212 » BRI L RIRA RG22 Bl & B WP29 Feify
FORAEAERE DUk G i R arak - e B L3l & Bl B SRRy SR Bins
SE RN NE 648 © JERL B BRE B R DU e it B A J Bkt ~ FR st & (E
A FiEE T HE & —HRAFE K - AR 2SN ~ HEEEEFEK
2.43 TRl 3 A 5 EhE Bl s ki 2 5 B ke e ks e -

station destination y Supporting th\e\'

E o ﬂ Dagi o\ transportation

(Measures for h
lack of driver

and reduction W e m“ene for aged
of CO2 g Platoon « B, people
\ e /Il | 3} "‘ 11.7)
9 N B
— \\//_.//
City wm Provinces
p

Easy parking at )
small space

- g
( Measures for oy
p— ~ Autonomous 7\‘

T —
‘) = b= B z =
sudden illness s Bl Dead-m;}
of driver . s
parking system
\ 7 X /

N S— —

243 HARHEhE BTS2 BB B ph e s e A
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H AT B BBl e st _ DB AR « B2 - SREEHEE - GNSS
FEUES ~ = 3D [EE - EIREAC R A T AR ~ AT ~ $RIEE 3 THAEA
1T Ry B R A 38 8 B H\7H (Human Machine Interface, HMI)EZ 8§k A & &>
2.43 Fypiral A 5 g BAEREAIT - AESFEERIE T - HARE R HriH
HRHEE T By 4 (EETER/INS 1R Z RIS SRR/ NS 1 /N 2
FRREMNIE « BTSN 1 oy #i 2 PENREHIIE] - SRR/ N 1R BhREhfE -
HHE 2 JERMRFP IR R JRE ~ ARBIEBLFEA] ~ sOmEER - HiRESE - BUEEE )
8 kI A S e T T 1B 2 2014 4 % 2020 £ Horizon 2020 #f¢iE{ T » 2016
TR B BB RIREE T 2 e Bl E R AR S - E PR ARt
QOATAE JEL R A ] [ R = P (e e L 5 IR ey - 2017 SR FHEHPRET PR A&
i E B LB [ B B SR R E B B Z B ENE T - BUEAE B 2hRs Bia =
iy fee 2 U] > S8 AT 17 [E] U S AL A £ 40 - 2 (C-ITS Platform) R #] > 2 1 %
Fe R FIRS IR EEIE . C-1TS S RIS » 55 2 PEEL Rolt 2016 2 HER
C-ITS =2 H #F B4 2551252 (Master Plan for the Interoperable Deployment of
C-ITS in the EU)» DL AE ITS 2010/40/EU JEIR T iEfT C-1TS ZEEILIERTE TAF -
FESESRITIH > AUl 8 FB A B s S SUL [EIZH R GEAR 2030 Ziefic &' 5 #E1 THE
B > ALLL 2030 FF58 e 5 BPR AR oy B > 2B TECR I AR BRI ST 2%
TS 2 AR -

Continental Automotive GmbH ££[&] Frank Forsterling 54 %172 B 8l Bl 44
HF(CAV)IVEEERE  (DBEEE MBI - 5 KB 1Y
Internet (FHLAE ST > ARACH S fy"Internet of Everything”#y—#57 + (2)REHE AL
B S BRI VIR G BRAN - R UG B R ey B AR P S MY TR AR
THTEZ 2 Q18] 2.44 AR () Ry R S ATl o] SEAR 2 (R R e B M R BEHY 1TS
G5 AR LA LTE/SG 7HER -
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Traffic light tums
green in 15 seconds
Slow down a blt - >

Green wave at 30
miles per hour

[ 2.44 E% A B L E%{E'J AR TR R
Mercedes-Benz Cars RD A #£ & Bernhard Morys 8+28 s H BhE B EE

BE (TR (DRHIRE GNSS Efir R R E B A% » LU 1S
26262 TAEZE A BITEIER | (s B - B - Y - MRS ER
REHOIE 5 ()REATIET 2650, - 4008 2.45 BT -

Company
L[I-. ali

Mercedes-Benz

Device

4-0

UniStrong Box Smartphone

Technologies

= \iehicle to Infrastructure

e I
2.45 FRANNE T EER AR B Bree Bl s 1T B ok
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B=E LREER

31 oM&
LBOM S8 B A RS A B 4 e s 2 I - AR ARSI E > BB EEN G R
VEVEPTRABIREE AU » AR SCRB I ED e B (R T RO A=
BEEN RS TR ER RS0 (EEIRERE LI TR S8 5 A 5 5l
SR KE TG » [FIH (R i T B T RS T H B -
2 AR KGR BRI S B TEN IR (MaaS) /R - FERTHRIEHS T > Ba
2B BIAEL SR ~ TLEIELEON MaaS #EBf 2 s - A] S48 A B H AT E R
RERREIEEL - W T RNEIELIEE 2 R e LIRS RS R R - SE
ATt 2 MaaS EZAA_E2VE LIFRA R GRS o B g i sy ~ A S Hii
e BB N 2 DR AT o PUBC Y BU R R
ZE5TEmEAL - BISN MaaS ZHEEh{rerinE it - PR EE TIEEER AL
MUBEGIREE T - DI S K H SR - B TE R B S F Y - 2
S e IR M E B AR S [N 2RI & B - HRPHEIEE
AEE e A A A o
3. FH 27 [ 3 i 0 2y J=) (Finnish Transport Agency) &) £ Ao % 2 MaaS fRF 2+
{58 FHE 9 MEIAR AR T SR HEREAZ A 2 SR BRI - S PR T
ZIERFRZT W HRBREEH REILEAEE R E - 22 E > Bl
BB R TR SR A AR > PRIEDEE R > fRE A SR e B 2 Ty = oURK
SRH o H EHC RHES) MaaS Z g SR - n[E ] MaaS MEEE TR
@ BELEOS T RHEERMER LE - AN EEEE 2R A ZEIE
NHEETHER A 5240 > LU MaaS Aiss il 2 2T SRR IR F R (4
NEEAES G » $HEABAER - i rTHe (& il b B A B A 3 A g 5
BB 2 B AR i AT Ry F o RELeR b [ 2 Ui 2R e BRI 2

P A B2 (R R (A IR I R o M B RE N B i P B 5+ SR R o Bk
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TIARER » R RLR DEF 2SN RAS » A28 R0 T AL AR ZESE » I IS MR
UTEE YA /K AR B MaaS A= B8 2 AT KAV AL B m
AR G ZE - HAlEcs HIF IR0 4E & A (CV) B B F R B (AV)
HY B Eh e Bkidd s (Connected Automated Vehicle, CAV) » TREITT H 5 B Fi
B S R Bl B Z&7t (Advanced Driver Assist System, ADAS)ft8% B A
» PRI P B 1 S ) 55 2 B4 (CV) i ADAS T ) 88 - [FIIF TR 38 LT IE
15 P S M B (L R P 2R E N AR fE e
32 B
1 A ERER 2 SF OB E B SO i R IE S o V& Ry
ITS s K~ ITS B i & &l ITS S=El i &% & B Bl e 28 2 2 2 i
R o RS B - NI S s BB NS mE B 2
SRS B » ST Eb bt 72 i & B SRR IR 2 A 6 - &
AN TS 5 a] g PR 2 B B 15 5 A TR E dm v o
FFT  FRHEIRIREC S ITS o - (R B P A - B 3 B T AT
fla 2 T IAE S -
2ITS & G IR % WK EERATE BRSO 7= > TR
W fidam SRR - SRR R S E S N B 40 (I slg s
TEBRTER 2 LR R 2 50 TR ABEAH R g 2 2% -
3ATIMEAAAT 106-109 4 B il Sl st L WERES | ABISMEEES
B &(C-ITS,Cooperative ITS) 811 TH{L 75 (MaaS,Mobility as a Service) &3 AURE
BRSO ATl 2 A 4T AR A T R R R R S S E M 2R 2
A FiEgmEh = BB [ FRAFEASTEME - AR BETER I ENFZEZ R
F BT R AR B LSRR - IR R BRSBTS 24
stEZ 2% -
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Siang-Jie Chen

institute of Transportation,Taiwan

The Development of Big Data Visualization for Taiwan Bus Fleets
Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang
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Outline

Background

Big Data Source

Big Data Visualization Dashboard

Case study

Future work

Background

The Development of Big Data Visualization for Taiwan Bus Fleets

Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang R
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Singapore can, and Taiwan can do better.

(58 /133) 7 08
| (53 /139) / 0B:2:

K .é“?phstfg -ﬂg ;{g f ng _3‘;\:7;5 ane

Proceeding of Transpoertation Research Board 95thAnnual Meeting in Wasﬁington,DC'
(Land Transport Authority, LTA, Sinagore,2016) N

Transportation service is a precise business..
Where are passengers and vehicles?
When? How much?
Where do they come from?
The next stop?

How to Service them?

\ 4

The Development of Big Data Visualization for Taiwan Bds___Fiee'ts _
Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang
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Big data Source

The Development of Big Data Visualization for Taiwan Bus Fleets

Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang
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Taiwan ITS Achievements (1/2
¢ Smart Bus System

~ Launch info via smart phones #fl

— Encourage innovation -
diversified applications and
services

» Electronic passes
— electronic passes in Taiwan could be paid for :
» Transportation fare
« Consumption expendcture\ k@;ﬁ*ﬁ *%3

e

* Multi-card system
— Development the muiti-card reader

IPASS ~H 8 i | s l

— Be used in field of intercity/city buses, MRT, and railway systems
- 85 million transactions are made each month

— Create a climate of competition for card company
« Competition lead to creativity {Avoid monopolization)
« Comes with benefit (Improve service for customer)
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Where does our Big Data come from?(1/2)

Smart Card

Where does our Big Data come from?(2/2)
AVL system3
Dataname |  Data description
Vehicle number , BusID :
Route number Route
Direction Go/back ;
St’op Stop ID
Leave/Enter Stop Leave/Enter
GPSTime (HHmmss)
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| Big Data

Visualizafion Dashboard

The Development of Big Data Visualization for Taiwan Bus Fleets

Siang-Jie Chen1, Chi-Hwa Chen,Deong-Ling Wu, En-FuZhang

L
[

Data Vis’g:’lalization Dashboard

« Develop different dashboards for node analysis.

------

i
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Idea: Visualization of BRT origin/destination
patt n Turkey

5 4

From: Using Big Data Of Automated Fare Collection Sy'st‘en"quor Analysis and
Improvement of BRT-Bus Rapid Transit Line In Istanbul, TRB 2015 Annual Meeting

Transformation: OD pattern in GIS expression

+ The width of the curve line
indicate the number of
passengers

+ Hard to get actual

of passengers in certain
0oD)

47
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Origin & Destination active dashboard(1/4)

Discover the passenger
behavior among multiple
route in the corridor or area.

The most appropriate way
is visualize the boarding
and alighting trips
separately in geographical
form .
The size of " @ . indicate
the number of boarding and
alighting trips.

48

Discover the passenger
behavior among multiple
route in the corridor or area.

The most appropriate way is
visualize the boarding and
alighting trips separately in
geographical form

Click certain stop ,each graph
is linked with others; trips -
pattern graph and fare-ratio
pie chart right-hand side will
be updated at the same time.




Origin & Destination active dashboard(3/4)

“In the discovering process, it
‘may not be always appropriate

to observe the OD pattern of
certain stops.

Our dashboard alse allow users
to observe the OD pattern of
passengers who come from
certain area.

Choose area around a pointon .

the map, where radius is N
required as 5 kilometers,which = -
indicate the alighting patterns of

passengers from that area. =

49

Origin & Destination active dashboard(4/4)
OD patterns of passengers from certain area




e -
P

Bus Schedule Visualization Dashboard

«  "Time-Space Diagrams , is the
most appropriate way to

- visualize bus trajectory.

-~ + Due to bus schedule, the

trajectory of route 55 is

obviously different from that of

i route 92 .

=+ Allow user to choose any given

day and route from 2014/5/1

~2015/4/30 on the right hand

side, and then " Time-Space

s — : i Diagrams J on the left-hand side

Timex) will be updated immediately.

= ooedg

—

Bus bunching visualization of route 55
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Non-Busy Schedule Visualization of Route 92
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(Y-axis:Stop; X-axis:Time; Color:Passenger)
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Occupancy Dashboard
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Implication:Match Demand and Supply
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Muitiple-routes occupancy visualization

Route map of Fengyuan/Dongshi Time-Space Diagrams of routes in
corridor in Taichung city Fengyuan/Dongshi corridor
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"Hot spot. identification dashboard

+ Detail daily information of certain
route, which is not good enough
for decision making in terms of
improving overall bus service

+  THotspot. is defined as the
section between bus stops that
has high loading-factor
frequency.

* The frequency can be set by
user as a parameter.

«  The "hot spot. provide time-
space clues for transit agency to
add more bus service.

i T

T e e

Case Study

The Development of Big Data Visualization for Taiwan Bus Fleets

Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang
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lllustration of origin-destination pattern dashboard

When user select stop A as an
origin on the left gragh, the
dashboard will automatically
visualize the destination pattern
of stop A.

Route 207 is used to
demonstrate the possible
strategies of improving when
identifying the problematic
situation on this route.

High occupancy situation is
apparent from stop Ato Bin
certain time periods

Case study of Route 207:

Practlcal application using visual

4 Symmetry characteristic \ ¢
# Peak hour :High occupancy [ ;\S‘ " 8‘-!‘.__
4 A=B Shuttle Bus? i if
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ization dashboard

Orange circles indicate that these
symmertry characteristic take place
on three series of bus fleets.

This problem could be solved by
shorten the route on these three
series of bus fleets, which means
bus company couid operate shuttle
bus from A to B instead of from Ato
C inthese periods.

Non-stop bus or express bus that .
skips some stops can’ be
implemented on these route instead
of operating bus that: makes every
stop. .




Future Work

The Development of Big Data Visualization for Taiwan Bus Fleets

Siang-Jie Chen1, Chi-Hwa Chen,Dong-Ling Wu, En-FuZhang

More Big Data from Taiwan...(1/3)

‘Smart Card
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More Big Data from Taiwan...(2/3)

Data source . Amount Daily amount of Annual amount | Transverse
G {pedestal) data of data state road

More Big Data from Taiwan...( 3/3)
Telecommunication Data

wﬁ?ﬁg oo

Picture From: Chunihwa Telecom »
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Integrate more Smart Data from Taiwan...
Big Data 2.0 :Synchronized demand and supply with Smart Data

Current states
- Data Visualization Analysis has been conducted in
Taiwan transit(2015)
- ETC datdhas been applied in Congestion
analysis and h|ghway policy (2015)

. Future Work
-~ Exploit and Integrate Smart data from Taiwan
digital infrastructure{2016-2020)

« Smart Card Data/ Transit Fare
Data(Passenger Flow)
« Telecommunication Data(Passenger Fiow)
+ Vehicle Data(Vehicle Flow) . L
- ETC: Vehicle fare collection Data
- BUS/TRAIN: Automatic Location Data -

Thanks for your listening.
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