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CITIES ARE THE FUTURE OF THE PLANET

global urban population 80%
0
54% wmp 70% of global GDP

today in 2050 in cities today
Billion People
10 ¢ &l
- po
8 F
) — - o
of _10%
t " ~  Urban
- population

T~ < Rural

population

30%

0 1 1 I I L L I 1 1 ]

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Sources. (1) POpUlElon curves, LSE CLES and OxIond ECONomICS based Oon UNIEd Nalons  Word Urbanizaton
Prospects, 200¢ Revision and Oxiond Economics Gy 750 database. See Hoat er, G, Rode, . Hovert, A, Kennedy
C., Hoombey, D, Slavcheva, R. and Godirey, N, 2014 (Jorthcoming ). Cilies and the New Climale Economy. the
trantormative role of global urban growth. New Climate Economy contnbuting pape r. LSE Cries, London School of
Economics and Polilical Science. (2) G OP splil eslimale frion Grubler el al 2007 ciled in GEA2012.

13 RERAOEHZ HHIE

Next Level Architecture

Operators USER
« Policy Support = Analytics = Personal Mobility Assistant = Product Picker
* Product Configuration ¢ Supply/Demand « Journey Planner Favorites/Etc. « Multi Modal Support
Interface
Real Time Planning One Account
* Transport Network * Public Transport Network Data < Payment -+ Pre-Pay
+ Traffic Load Data ¢+ Trip Planner + Bookings ¢ User Info
» Fleet Locations and Predicted Times + Road Conditions = Ticketing <« Products
API ]
Data Provider Transport Providers
Static Real-Time Public P e
Schedul ¢ Live Traffic ¢+ Bus « Ferry ¢« Taxi + Tolling
Historic Traffic « Special Events « Metro - Bike « Ride Hail « Parking
Social Medial « Train « Tolling « Car Share + Charging
Stations

14 B—iRFERAKER A HE
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ToIIing and Transit: Differences

— Agencies

* Payment system contracts are managed by
Transit or Toll Agency respectively

— Payment Media
* Primarily based upon proximity to reader

* Tolling transponder/reader pairs use technologies
that are 10-30 meter range solutions

* Transit fare card are near-field (< 10cm)

* Potential convergence point is mobile phone
technology

— Timeliness of posting

* Transit involves posting transactions more
quickly versus overnight settlement in tolling

15 SEEWERGEREER T2 ER
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I~ SreHSERERTET - RBER (Big Data)RIFEFIARE]
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ELIREZ ~ EIE R BRI A I AORER © AR B TOLLPLUS 225 & ETC
N EEEEAOR

(—) MBI AHIE 2 2R (A1E]16-20)
1. BHERAE - BN IRI TR - RIRSRE S A R S -

2. BIRMEHEEREE © B EORIE F B 20 Bt > BT s
(WA BB TN AT ~ EER K ZHE 0T ~ HEELATTR 22 W)
REF DR HERA -

3. 2B ¢ IR - BYREUCTE Y BRI E (Dynanic
Pricing) RZe 2 (SRIT (T4 « S ABIARTE )% -

(=) SEARGHENETRRE N B = LR - WERi H AT E A AR S
TRIEH Z 2548 - TRPEEL AT e lEH A ? AL EAT EBIERFME -
s NS ESRHHEA AR - BF e EEn TR &R - AR
R BRI LRSS WA RE RS AR S B AR -

(=) O REVAR © S R B 2 e Y E i v S K HL e Th Z FEF 22451 - {2
HEE Ry AR A R A ] ~ e - ERR LT FEESMRE > BN
FIEERREIN A R AR DUMECORy N —(ElFE B Z ETCA S LI TSEE S It -
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Advanced Analytics Mode

TOLLPLUS "%:.

ADVANCED TOLLING SOLUTIONS . s.

E\'Ii
g1l

-
pomain ©

(1} Analyze Business Needs

« Analyze Current
Processes
+Identify Key Needs

Expertise +Recommendations
/Best Actions

Data «Business Strategy

Visualization  Advice

Data Sciences

Process Framework

Collect And : =
Prepare Data | MLLGLC)
«Identify Data *“ External |
Sources
«Validate And
Clean Data

J

Multiple Regression Advanced Analytics

Engine
Classifications
* Predictive/Forecasting
+Recommendations

Decision Trees

3]

spai’

Fadulidad

~

Perform Exploratory
Analysis

+Data Distribution
Analysis
+Eliminate Outliers

Graphical &
Desktop tools

J

[E16 TOLLPLUSAREAR AR IR

ustomer Mobility and
Big Data Ecosystem

Traffic
Rate
Demographics
Customer Feedback
Billing
Interoperability
Payments
Violations
Tag
Cost

Implement map
reduce algo to find
answers

Twitter
Facebook

DMV
Dot

Lowest latency,
in memory
engine for

transformations

& processing

Address Verification
Email verification

——s

Subjective
Data Mart

Integration Engine

TOLLPLUS ;.

ADVANCED TOLLING SOLUTIONS .:.

Domain Model Data

—
p—b Analysis Specific Data
- High Quality Data for Processing

Summarized/Aggregated/

Composed Data
Meta Data for Processing and
Tools

—_— Indexed and Sharded Data

created to store

summary & final
information on i.e.
customer notifications to
be sent today, relevant

17 TOLLPLUSAR &R 8 ABeER e FH AR

25



ustomer Value Added Servie

TOLLPLUS ;.

ADVANCED TOLLING SOLUTIONS .gz.

-
{‘é’ D?moyaphlcs Decmion Tree <D [ customer Service X
E’;,é Billing 2 Request for
g Violations Renewal Auto Renewal through
4| Tag Notification to Toll Agency
5| DMV/DOT Customer B
K\é USPS By Toll Agency
7| Transit

| Address Verification

y _Email Verification

Benefits for Toll Agency

* Revenue & Traffic Forecasting .

* Additional Revenues
* Reduced Congestion

Auto Renewal by
Agency

Benefits for Customer

Improved Customer Experience
* Reduction in Travel Times

« Auto renewal/replenishment

Reduction in Operational Costs

[E18 TOLLPLUSAREIZ B ABR IMEEH

Big Data Infrastructure...Ilt’s an Ecosystem

Automaticn &
Servica L
o Simulation
Reporting
Simulation Dashboard
Analytics Data Browsing

TSDB

HBASE Search Engine

File System Data Transfer Data Stream API

Relational Database

Workflow Scheduler

Meta Data Store

ETL
Stream Processing

Data Store

Communication
Framework

[E19 ETCAEIREIZ S BABRER IR
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Customer Experienced Benefits

QL T -
@ A .
2 2 Ny ¢ Enhanced Traffic and Routing Communications from Real Time Updates
Service In tegratlon w8 ¢ Dynamic Rate Updates Directly to Customer
(34 Party Aggregators) #% ¢ MaasS Travel Options using Machine Learning and Predictive Algorithms
. ng ng g
L4 /

. + Targeted Marketing and Communications based on Customer Preferences & Profile
Qe ¢ Geo-quadrant Marketing and Advertising as an Optional Service

2 + Traffic Accident / Incident Detection & Notifications
= ¢ Wrong Way Driver Alerts
v (2]

é >

[E20 ETCAFEIRERRBEABEEHEE A Z M

Marketing

Toll Agency Benefits — Traffic Management

@ Traffic Simulation Modeling
4 Congestion Management
4 Intelligent Dynamic Pricing

[E21 ETCAEIMERBERE R EHER

& Traffic Incident
Detection & Notification

€ Wrong Way Driver Alert

[E22 ETCAEIMERBEABRZ 2 EHEM
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BRRUCE (&) ki - BRTEHE EUE 2 N fhanE 23 - HEF)

MBS HTESGh RS - ¥ L2 B s RS B B B T2 ([E 23 &%
EE Sy HEEAERAERIE 2N - B 24 HEar U EHEEE) -

&aa I (Georgia State) ZUrEEEmzji (tolled transportation
facilities ) f&Hy)NiE PR EATE /N /5 ( The State Road and Tol lway Authority °
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TOLLING IN THE UNITED STATES
BTTA

TOLUING. MOVING SM, MOVING SMARTER.

D\ Y

EB SEEERE N mHEE

Managed Lanes Vision

Qe Major

Buildine  Mobility

Seorsi  Investment

-=e-  Program
2009 2014 2015 2016
Managed I-75 Funding MMIP [-75 South
Lane Express Act Metro
System Plan Lanes DB anbedneed Express
Update Contract Lanes Qpen
1-85 HOT to Traffic

& 24 BanE KR ERETE N E TR
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(—) I-85 MR ESHR2EEE (1-85 Express Lane)

[-85 SRR ARSI EE L ceR R ARE G & PG ILHI - Arft 85 5%
MNEEARSZ 94 SRHICTE 109 SRHHOIE] - 2REY 24.9 A H » HFELE
k& 25 o HHE Ao (Georgia State ) JNERSEIUTE AN ES /S (The
State Road and Tollway Authority > SRTA) EEEFHHLZH o

[-85 SRINEE AR PR B R f—M 2 = k#, (High Occupancy
Vehicles, HOV) HiiE » SEEEUTH 2008 FEEMEA 1 E | THEESD
WEIEERRE AR 18 8 TEES EmETE  NxstEPZ—
o EIEAF 1-85 SRINFEARSFA 2 Sl (HOV) BBy S afedikic g
H7E (High Occupancy Toll, HOT) > 3fifd 2011 4 10 H5E L= > &5
Z ks 1-85 FEINPE A B P E S (1-85 Express Lane) © ffE 2011 448
BIZ5 0 1-85 SRINFEAPS TR B 2 2 B AR R 3 5 S
% o

1. &SR
[-85 SRINPE A PR s e B e (AT s ~ Jfedl 3 ALLE
Z/INEEL ~ SR A 0 DARAZ SR EE R AR (Alternative Fuel
Vehicles » AFV) ZH#f (RETHEREH ) EH < (H3E B(ERE 1 A
B2 N2 el - BIFRTE T AT 1-85 SRINIE A RS TR EE -

[-85 SN ABS TR B 2 WE B R (AT 5 7 EEIRERIGE R
BPRIMIATE - BRI E NP EAESES 0.01 TTE AR THEESE—
B354 13.95 JiHl > WEEAE 25 KB 26 2155 1t &l S
SCHIRF R DA RTHREA -

FHorplEl 27 Frnd A miiEE R - B EHBEZ AN ER—HOZE
STER - HNERIEZ AL 2R ESERZ A& > &
B NE IR TR PR i 2 JEGI N B > B s e 2 [ -
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Alpharetta/ /@ @V

Roswell /

Duluth /

y

Dunwoody

Lawrenceville

— o o
4 g Existing or Planned

Park-and-Ride Lots

=— -85 Express Lanes

EZS I-85 SRR AR R EFTEN BERE

ILLEGAL
TO CROSS B9
§ DOUBLE SOLID

WHITE LINES

GA CODE 40 -6-48

ENTRANCE |

[l 26 1-85 FRINFEAEE HOT BB TH &
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FEA RTINS Peach #uEEEM - AHRHEMENRER (DUEEREESES
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3. ERIEIENE

[-85 SRMRAE RS 2 — SO EMETSE RRE: 25 Johlk

REEF (2 Peach Pass B EHITE) » ARIREN KB HIMA
AEZ &S - BARBATREZER - s ESeEATHASHE (LE
29 K&l 30)

(1) B0 EmEE 157 °
(2) FB_TIE * fxEmFE4a 100 7T -
(3) FE=TIE  \mmFEE 150 7T -

(4) FBETIL : = ZEe 150 7T 0 WAt A2 T 1R -

B 28 Peach Pass ¥ _FE T2 REIE

33



2017/8/31  § 40-6-54 - Designation of travel lanes for exclusive use of certain vehicles; penalty; presumption that owner committed violation; establishment

View the 2016 Georgia Code | View Previous Versions of the Georgia Code

2010 Georgia Code

TITLE 40 - MOTOR VEHICLES AND
TRAFFIC

CHAPTER 6 - UNIFORM RULES OF
THE ROAD

ARTICLE 3 - DRIVING ON RIGHT
SIDE OF ROADWAY, OVERTAKING
AND PASSING, FOLLOWING TOO
CLOSELY

§ 40-6-54 - Designation of travel lanes
for exclusive use of certain vehicles;
penalty; presumption that owner
committed violation; establishment
of high occupancy toll lanes

0.C.G.A 40-6-54 (2010)

40-6-54. Designation of travel lanes for exclusive use of certain vehicles; penalty;
presumption that owner committed violation; establishment of high cecupancy toll
lanes

(a) The Department of Transportation may designate travel lanes on any road in the
state highway system for the exclusive use of certain vehicles, as provided in Code
Section 32-9-4; provided, however, that where such designation has been made, the
road shall be appropriately marked with signs or other roadway markers or markings to
inform the traveling public of the restrictions imposed.

hitp:ilaw justa.comicodes/georgia/20 1 0ttle-40/chapter-Giarticle- 3/40-5-54

29 E#{FFH HOT BB R &K
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2017/8/31  § 40-6-54 - Designation of travel lanes for exclusive use of certain vehicles; penalty; presumption that ommer committed violation; establishment

(b) Any person who violates subsection (b) of Code Section 32-g-4 shall be guilty of a
misdemeanor and, upon conviction thereof, shall be punished by a fine:

(1) Not to exceed $75.00 for the first such offense;
(2) Not to exceed $100.00 for the second such offense;
(3) Not to exceed $150.00 for the third such offense; and

(4) Not to exceed $150.00 plus one point on such person's driver's license as provided
for under Code Section 40-5-57 for the fourth or subsequent offense.

() In the prosecution of an offense committed in the presence of or witnessed by a law
enforcement officer whether by direct observation or as recorded through means of
video surveillance, either by magnetic imaging or photographic copy, of failure to obey a
road sign restricting a highway or portion thereof to the use of high occupancy vehicles
(HOV), proof that the vehicle deseribed in the HOV violation summons was operated in
violation of this Code section, together with proof that the defendant was at the time of
such violation the registered owner of the vehicle, shall constitute evidence asa
rebuttable presumption that such registered owner of the vehicle was the person
committing the violation. Notwithstanding any other provision of this subsection to the
contrary, said rebuttable presumption shall be overcome if the owner of said vehicle
states, under oath, in open court, that he or she was not the operator of the vehicle at the
time the alleged offense occurred.

(d) The General Assembly finds and declaras that the development, improvement, and
use of exclusive or preferential high oceupancy vehicle lanes, emergency vehicle lanes,
and truck lanes or routes should be undertaken in order to relieve congestion and
increase the efficiency of the federal-aid highway system. The Department of
Transportation in cooperation with the State Road and Tollway Authority is hereby
authorized to implement high oecupancy toll (HOT) lanes where appropriate in
qualifying HOV lanes. A "HOT lane" is a designated lane which allows single occupancy
vehicles to gain access to HOV lanes by paying a toll set by the State Road and Tollway
Authority. The department may design and develop a system of HOT lanes which uses
value pricing and lane management. "Value pricing" recognizes the need to vary the

itp:/Naw justia comicodes/geargia2010/Hie-40/chapter-Slarticle-3/40-6-54
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(=) I-75 JNPEA B EE (1-75 South Metro Express Lanes)

1-75 SR INPE A B R B A A S e e AR S R ] > Ry oo T A%
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(B > NAPRIEAFEAE IR ¢ T IE A R 2 o R R - iR
EHOE L R (A8 31) 5 AN HBECE w2 o
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B BT RUE HAE  RE R N\
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WRTATH > BIATE N (Georgia State ) ZUXEEEEHE ( tolled
transportation facilities ) » {42 HH SRTA ( The State Road and Tollway
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BB EE L% (Collecting Information) ~ BRI HTELRESE (Collecting
Information) ~ EaN{EHHHELZE R (Communicate the Information)% @ &ZAJNE
5 511 2% OB AR R &) ~ SR EREE -
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Shuanee Ao
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B 37 I-75 HADOEREEE CCTV
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(1) ZFEE CRap e A BBt s SRk & P e e

(2) AaEMME Peach Pass {EH s sfealfi & i s -
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2. FEE N R

[-85 ARy B it HOV B AE Rl 7 INIBL A S et &t i k2275
HER RN N Ry HOV FEf TR 2R - NI S oesl ABIRH]
(M 2) -

R 2 1-85 SRERFRIFEE LA Il B R T Hep ] S B 2R

— - [-85 HOV HiE I‘-85 ?OV B3
FERFZHFE (5758 ERER (S /7Ny )
HOV2+ 2005/6 25 36
HOV2+ 2009 20 45
HOV2+ 2015 35 26
HOV3+ or HOT3+ 2015 18 50
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41



(PH) 1-85 UrEiEA ke © 1-85 F 1-75 U B B Bl T (4 Ry

JeiEdTE 0 H I-75 SRAFETT A~ BSOE E /TSRS
AR Z ERIENE > BRGS0 N B AR MR
o) 0 EEEEERELZ M NERIBEFRE > B SRTA
ANBHETOLPEIE - BB S &R SR A 2 e M ar
T E AT -

1. T-85{M FARaR e U B R s B - HAEREE B0 (e 2 S Anfali
1EBEMRERITR ?
BIGIEE  1/ 20HEE B — PR - IR E T BRI g U
HUBITE ] Aol ae g @R > AHEIETE - (BRI A S/ VE
RREEBI R I By -

2. I-ISEERERZHE > HEREIEIIHR FEER - MERZ
AL ) Rt ORA T B SR S PR R B 2 iR s /KR » S5 — H 3 AR EE
CRGE A R4 KR 2 HH) - B ?

HIGHIPE © S A R A R RS PE S - NIEE AR BB
W EiE B E TR I EER A U U S AR5 LA
BE - I THEZ B EPass > (REZFERHETRE -
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