Urban Analytic in Data Driven Era:
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MOBILITY Issues Worldwide and Bangkok
-

Traffic congestion in the major problem in the big city (Bangkok ranks n@.2 the.most congested city ww)
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MOBILITY Issues Worldwide and Bangkok
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Energy Consumption for Transportation Sector

Worldwide, petroleum and other liquid fuels are the dominant source of transportation energy, from

96% in 2012 to 88% in 2040. Final Energy Consumption
By Type  Fossil Fuel 75.85%

Electricity 1.56% (Solar, Wind,
Biomass, Waste, Biogas)

Figure 8-2. World transportation sector delivered
energy consumption by energy source, 2010—40
(quadrillion Bitu)
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MOBILITY Issues Worldwide and Bangkok
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Need City Planning to Understand the Future Traffic Condition and
Invest the Right Infrastructure to Mitigate the Congestion
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Planning Model for Bangkok Metropolitan Area
e

7 . NUUIIADVAUNISYUALIAZIS WSS:OUNSVINWIEKAIUASIA:USUrUna (Extended
: /B Bangkok Urban Model: eBUM)
0 L0\ ¢ nuushaovdsuusvardaniul 2560 lggaalnvatulguigiaziuuNIsuuaIAzIS 10S
Household o [asotronuurny (aud.)
fi - A
oA, (Asughounctony ﬁﬁnwmmn. —

- a
Mstan ﬂ“i;ﬂ LUUMSEAUNN

wlbih | 129
salagrs [N <

ankuomiA Jj 10%
swglezan [l 27%

( 3 NaNSENSRLLLFEAUIN HIS

2 L owiansaBautninauciatieaie 2,57 A /asadan
- UUUTINDIAIU s

' — swldeadowads 37,000 1/edaidan
NJIURVIUREINNT '
éuﬁn-i-immnuuﬁ'uﬁa, 4.5%

-
EUELLLI ) o3 @u/ndaiSa h 4
AR DY N7, 5.7%

IR e 0.77 AwasSan @b w7, 0.3%

Tsadunmamus, 21%

- JEHUNPUNNANUAT
uncsdSuune
-1,630 Wuidoy

L szzvglwmsumaase 12,64 Alawas

dsosud 30% Lifleuwvug 22%

A=

a1 lumsiiumaady 33 widl

— e lunsiiumaads 227 Alasas/dalag

9NTINITATOUATIWIUNINUY

eldelunsidumaade 32 ymafies P

3 AW/4 AFIGeU

&

Ay o '..‘ __' % 4 : i '- %, +
S g Source: http://www.tdsotp.com P=

fisnsuduazdnseueus 26%

fidnseusus 22%

- ‘ www.tdsotp.com n @traveldemandsurveyOTP
gudmelulaFmmumemmusoasones sulhomulowouasusunmusounsosy Insdwi 0-2215-1515 oo 4011 .
NIDA CAES GSAS

WISDOM jorChange Graduate School of Applied Statistics



Planning Model for Bangkok Metropolitan Area
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Urban Planning Model
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Urban Planning Model
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Technology for Your Travel

- GPS - Visual Positioning System Smart Transport System
Position System (VPS) by Google - Smart Parking (Libelium+LORA)

libelitm

Integrating/data from sensor/mobile then we learn the pattern and use
it for our planning and commercial purposes !!
GNM GSAS
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Urban Analytics: Integrated Planning and Sensor Data

GPS
Position System/
Cellphone Data

PlanningyModel

Traffic Detector/Sensors Data

Aunaui 3

ATHARNKUUDIRB4AI835 4 Step Model

o aTadiRn1nfun

a8

o ArEnTEEATRfiu
ey

nTdonstun e Rung

Fusion
Engine

A AEwanuan TRAun

davieuudandlneldlusunsy Cube

¥eE-av

Source: koito-ind.co.jp

GSAS

Graduate School of Applied Statistics

WISDOM jor Change

32

iz lll
o m
EEA 4



Integrated Traffic Data

Optimization

* A complex mathematical optimization‘process which takes into
account the sample size and qualityief the contributing, often
conflicting, data

Data Sources

* Location:Data‘from Cellular phones and apps running on smart
phonescovering approximately 1/3 of the devices in the USA (20-
40% depending on location)

s Ground Truth traffic counts at over 2 million locations

« Congestion measurement from millions of connected cars
providing check points on how traffic changes by hour

 Current year Population and Employment translated in behavioral
travel models to provide likely “logical” trip activity

Quality Assurance

» Confrontation with independent data sources (government surveys
and measurements)

GSAS

Graduate School of Applied Statistics
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"‘H‘L TRAFFIC COUNTS

D MOBILE DATA

.N. DEMOGRAPHICS

streetlytics |

A l L ' CONFIDENCE METRICS

|

CONGESTED SPEED
ROUTES

% FUTURE DATA SOURCES

streetlytics |



Case of Streetlytics (Software by Citilabs)

Citilabs’ Sourced

Population Patterns Data
Suite

- National

Census Demographics & Population

CTPP (Census Transportation Planning Product)
LEHD (Longitudinal Employer-Household
Dynamics)

NHTS (National Household Travel Survey)

- Local & Regional

Household Travel Surveys
Transit Ridership
Land Use/Zoning

Data

Traffic Counts, (Paftner Network and
sole sourced)

Schoob Enfollment (primary,
segondary, college and university)
Airport Enplanements

Population Composition Data Suite
<\Demographics and Employment

IRS County to County Migration
Building Permits

Housing Starts

Residential Postal Delivery
Volumes

County Level Census Forecast
Infogroup Business Data

Place Based
Data Suite

- Transportation Network
Data

GTFS Transit Networks &
Schedules

Road & Lane Closures
Incidents

Speeds

Road Classification
Lanes and Functional
classification
Use Restrictions /
Prohibitions

- Points of Interest Data

8
$3
iz [l
o
R

WISDOM jr Change

GSAS

Graduate School of Applied Statistic:



Details for Integrated Data and Process

First,

create the location data view by scaling
the source location data using traditional
survey weighting processes. This provides

the scaled estimate of total population

movement based on the source Location

Data.

Third, collect all of the traffic counts

available in each area. Traffic counts
have been routinely gathered by
governments for years. While these
counts may not be perfect, as they
are also samples, also weighted and
are collected using a variety of
techniques, they provide another
independent view of “how many”

vehicles and people are traveling on a

region’s roadways.

New Approach for Urban Analytics

streetiytics

Second,

Appling predictive modelling
algorithms, developed
through the analysis of robust
national and regional
government travel surveys, to
provide accurate, up-to-date
household and employment

data.

Lastly, apply an
optimization process that
integrates each of these
different ‘views’ of
population movement.
The weighted and
corrected Location Data
provides one view, the
logical view provides a
second and the traffic
counts provide a third.

_—
] -

LOGISTICS ©/NIDA
g e

WISDOM jr Change

GSAS

WISDOM fx Change

Graduate School of Applied Statistics



Case of Streetlytics (Software by Citilabs)

> YouTube

pl o 001/053
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Citilabs - Understanding Movement.mp4

Applications

Tapestry
Gov_ernmer_1t _ _ _ _ £ B} HouseHOLD INCOME (DAILY)
Provides the first nationwide comprehensive understanding of people 2 R o - 25k
and vehicle movement helping governments to provide safe, —TY |

sustainable and efficient transportation systems.

$50k - $100k
TOTAL VOLUME

ORNING ~ MID-DAY  EVENING  OFF PEAK PIHCH AVE < B $100k+

Advertising
Powers the official Audience Measurement System system for the FLOWQUALINY

$30 billion Out-of-Home Advertising market plus customized s e i el
solutions for the leading OOH companies.

HOUSEHOLD SIZE (DAILY)

&
2
&

4

YPES =i 8
EVOZT  9V6

Insurance 204 5002
Provides key data for calculating risk for emerging usage-based car
insurance.

l‘-ﬁ‘:ﬁs

£8EL
09¢

AGE OF H( HOLDER (DAILY)

15-24

Mobility A N .. .
Provides a comprehensive understanding of the demand for
transportation services.

TS —

Location

Bringing a far greater understanding of the movement of consumers C ITI LA BS
from point to point and through the transportation system

Graduate School of Applied Statistics




%4 CITILABS'}

Road and Sidewalk

For Every Road and Sidewalk Segment

Data

* Hourly Volume: Directional volume

+ Origin-Destination: Origin and destination block group - p— e

* Motivation: Trip purpose santa Monica : -, ik gy
*  Mode: Driving, riding or walking 3 ; > S B Eucatan =

« Home Location:  Home block group ' B 34

« Demographics:  routed census and(ESRI Tapéstry i f':’:opk

. 50-100k

« By hour, by day type (MaTh,(F, Sa,'Su) by Season 73 & | Volume Profile

Temporal Segmentation
Road Intersections
* Turning and weaving m@v¥ement volumes

Geographic Coverage
* All streets 25 mph+ in the USA and Puerto Rico
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CITILABS
Origin-Destination

Origin-Destination

Data e (e

«  Number of vehicles and people traveling between all ey, TR
block groups in the USA APREE  Age Breakdown

« Trip purpose e A o, ® GenZ

¢ Mode (drive, walk). Public transit available wit,Flow. : 'f g";ge)'(“a's

* Home location and demographic characteristics : ] : Baby Boomers

® Silent Gen

P e - e

Temporal Segmentation

- By day part (5), by day type (Msih, F, Sa,’Su) by Season =(I"RE  Morning
; :  Midday

Geographic Coverage Evening

» For all block groups inithe €ontinental US, plus Hawaii
and Puerto Rico




%4 CITILABS

Construction/Road Block

Iltineraries

Data

« Alternative routes between all block groups that
have trips

» Percentage of travelers that choose each
alternative route

Temporal Segmentation
« By day part (5), by day typ@M-Th, F, Sa, Su) by
Season

Geographic Coverage
» For all block groups in the continental US, plus
Hawaii and Puerto Rico

~ s _~ .
£ FUTURE LOCATION r.-"“, e
. ’

B~ 5 | o
Motivation of Drivers
Commute
® University
® Other

Competitor Pass-By

3% Coffee Time P——

Cup O’ Joe

® Morning Afternoon
. TS




= CITILABS' ESNad yPT

- s"APHlCS
All Fibre .
* FEMaLe | Ave AGE

Commercial et

Advertisement

Demographic and Volume for both cars and
pedestrian

Percentage of travelers that choose each route=
potential customer

Billboard, Ad in Subway, Expressway

Sidewalk commercial ad 0‘
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Other Derived Applications
= cimiLags I

curniuur Analysis Segment Risk Road Design
Funnels the movement of people into corridors to Based on volume, congestion, turning movements Analysisiof hourly vehicular traffic volumes to
reveal areas where a high concentration of travel and characteristics of travelers determine the 30th highest volume
occurs Example: calculate an index of accident risk Example: provide the 30t highest volume for
Example: identify travel corridors to identify opportunities road design

for toll roads or transit investments

Congestion Analysis Impact Analysis
Identification of peak and continuous congestion Air and, noise pollution and energy consumption at
levels to prioritize improvements and understand readway,icorridor, local, regional, state and national
reliability level
Example: monitor and understand congestion throughout Example: calculate pollutants and energy consumption
the day better
Multi-Point Analysis Frequency Analysis Uniqueness
Isolates how many people travel in front of multiple Howfmany travelers pass this location once, twice, Isolate the number of unique people that pass
points during the day .. X times during their day, week or month by one or multiple locations
Example: how many individuals are exposed to advertising Exampleshiow many individuals pass by this store location Example: how many unique people pass by my stores
on 5 different billboards 1 time, 2 times, 3 times a day (n the region
Intersection Activity Optimal Location Hourly Population
Summing and deduplication of vehicular and people Isolates the moving population that does not Hour by hour people located within and
at intersections currently have access along their route to a product traveling through each block group
Example: how many unique people pass by this corner or service Example: tell me how many people are in a specific
location Example: identify the road segment with the maximum block group by hour of the day

number of morning commuters that do not pass by a

e
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CITILABS

Applications
For Governments



4 CITILABS
Safety

Bringing information about Drivers and Improved
Measurement to Improve Safety

Driver understanding:

« Home locations on road segments for driver
characteristics: distracted driving, speeding, drunk/drunk
driving, reckless driving, moving violations, teenage
drivers, road rage

 Focused safety campaigns at the home locations
(geofencing)

* Locatingof sobriety / speed enforcement check-points

Volume and Conflict:

* Far greater understanding of traffic characteristics
 Traffic volume by hour, day type, month
* Conflicts: turning movements, weaving movements

Much more detailed ‘divisor’in safety analytics: 2 o> = = ~ |
0n0 o o = < . i }
* Fatalities/Injuries per VMT = f b t dbdk
« Fatalities/Injuries per VMT by road class 2 \0 cras j—can Sl o

- Functional class human choice or error - NHTSA

* Volume class
* Area type
* Home location/demographics
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4 CITILABS

Design & Operations

Design
* 30th hour design volume through comprehensive
understanding both spatially and temporally
 Better design given:
« Comprehensive knowledge of facility usage
» Origins-destinations that it serves/critical facility?
* Choice of solution:
« Design Option, Tolling, Variable road use by
period and day

ITS

* Pertinent information/alternatives based on destinations
of travelers at that time of day/week/month

« Identification of key links/locations for information

 Improved / efficient method of signal timing

» Opportunity to move from road reliability to OD
reliability—ability to truly serve the needs of travelers

Better knowledge of traffic volumes provides opportunities
for improved snow removal




Efficiency

Moving People from Ato B

* Complete understanding of origin-destination movement throughout the
day, week, month
+ Efficiency of Movement:
« Direct Drive Time (target speed by movement type and period?) and
Distance
* Actual Drive Time and Distance by time period, day type and month
« Understanding of Inefficiencies causes:
« System Design, Congestion, Wasted vehicle miles, Wasted
person hours

Identifying Opportunities
* Large origin-destination movements. - total and continuity
« Public transport, Toll Roads, Modal integration, Missing roads/
capacity, Road diets

Continuous Measurement

* Hour by hour volume everywhere|Volume by M-Th, F, Sa, Su | Volume by
Month/ seasonality




%4 CITILABS

Planning

Far better and richer data about:
« Today
» Historic Trends and patterns

Opportunities for:
« Better and more understandable predictions
« Savings in data collection

Understanding transportation ‘customers’ and monitoring
true level of service (delay to work, on weekends),
reliability, recurrent and seasonal congestion

Greater ability to identify opportunities for toll roads,
transit, modal interconnections

opm
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4 CITILABS

Maintenance &
Road Works

Comprehensive database of traffic volumes by direction
and origins and destinations on road segments

Derived analytics to identify critical infrastructure/bridges

For smarter public works

* Optimal road works timing

* Optimization of detours

« Optimization of maintenance budget

For smarter capital improvements
* Monitoring growth in traffic flow
» 5 year predictions of pavement/bridge deterioration




4 CITILABS

Environmental
Analysis

Far greater detail and depth in understanding traffic
volume, speed, vehicular mix and fuel type

« Traffic volume by hour by day type, by season/month
on all roadways

» Traffic speed by hour by day type, by season/month on
all roadways

* Home locations of vehicles can be tied to auto
ownership data on vehicle type, vehicle age and
maintenance by road segment

Improved estimation of air quality emissions, traffic noise
and energy consumption
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Hourly Traffic of the USA estimated by Streetlytics

12:00”M - 1:00*MET

CITILABS

Weekday Hourly
Traffic Volume

streetlytics

sy =3 CITILABS

NIDA
WISDOM £ Change
Graduat C

of Applied Statistics

ol of Applied



The 3" NIDA Business Analytics and Data Sciences (BADS)
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