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Introducing ICT to Urban Transport
System
A Case 1n Vientiane, Lao P.D.R.
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Case in Lao PD.R.

® Comprehensive Urban Transport Master Plan in Vientiane

Vision

Clean and Safe Town

|

LY
Targets to Realize the Vision

s  Smooth and Safe Traffic Environment

+  Good Living Environment

«  Safe and Convenient Transport for Disadvantaged People
+  Excellent Urban Amenity

I}

Strategies to Attain the Targets

*  Development of Transport Network
* Improvement and Upgrade of Public Transport Svstem
« Improvement of Traffic Mana gement

+  Improvement of Trban and Traffic Environment

|

¥
Master Plan Components and Alternatives ro Materialize the Straregies

Policy and Planning Frameworks

Courtesy of Katahira Engineering Co., Ltd.

Data Analyses

Road Networks/
Traffic Management

Public Transport

Operation Improvement

Management Improvement

Finance Improvement

Courtesy of Eagle Bus Co., Ltd.

P

=

Operation Status
(congestion)
Demand
Analyses

Road Network
Structure

Inner Ring Road
Intersection Imp.
Demand Mng.

Bus Capacity Imp.
Bus Operation
Imp.

Bus Service Imp.
Demand Creation

ICT as an enhancer for realizing those

proposals




How Can ICT Improve Transport MP?

ICT Tools Output Effect on Transport MP
Bus Location Data Analyses
Smart Phone el s
- User Distribution
GPS and Wi-Fi :
O-D Analysis
Packet Sensor Car Velocity
Road Networks/
Traffic Management
Elucidating Bus Bus Efficiency
Operation by Service Quality Public Transport
Analyzing Demand Creation
Passenger Data Revenue Imp. Operation Improvement
Management Improvement
Finance Improvement
Revenue
Bus Pass System
. . Improvement
Using FeliCa . .
Service Quallty e
2

Courtesy of Eagle Bus Co., Ltd.



Smart Phone GPS and Wi-Fi Packet Sensor

Bus Location System

* Mitigate traffic congestionin the Vientiane urbanarea by using two systems
— (1) Public bus location system
— (2) Traffic survey system utilize Wi-Fi Packet Sensors

(1) Bus Location System (2) Wi-FiPacket Sensor
@Eﬁ N
¥ g
o] &
% =l
@ % .............)

Courtesy of Japan Research Institute for Social Systems Co., Ltd.



Smart Phone GPS and Wi-Fi Packet Sensor

Congested Section by using Bus Prove Car Velocity Distribution

1L Origin Destination Graph
D IStrlb Utlon Oﬁl-US ers Courtesy of Japan Reseg‘ch Institutefor Social Systems C(PLtd.



Elucidating Bus Operation by Analyzing Passenger
Data

Courtesv of Eacle BusCo. 1.td.



Bus Pass System using FeliCa

® To increase customer base and
income of the Bus Company, the
bus pass system targeting at
university students was

introduced as trial.

Resistration of SBP at Phonsavanh High School

SBP Explanation Seminar at Schools Which Located in VCSBE Bus Routes
Courtesy of Katahira Engineering Co., Ltd.



Thank you very much for your attention.



UNIDO’s Support to Foster Smart City Development

Hideki Murakami
Deputy Head
UNIDO Investment and Technology Promotion Office (ITPO), Tokyo



About UNIDO

Overview

>

>
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In 1966 UNIDO was established under the UN system, becoming the 16t
specialized agency in 1985

UNIDO’s mandate: promote and accelerate inclusive and sustainable
industrial development in developing countries and economies in transition

170 Member States
Director General: Mr. LI Yong

Headquarters: Vienna, Austria

3 Liaison Offices

53 regional/country offices

8 Investment and Technology Promotion Offices (ITPOs)



UNIDO ITPO Tokyo

Main activities

1. Delegate Programme — Delegates are invited to Japan for
investment and technology promotion for 1-2 weeks

2. Seminars/Forums — Investment and technology
opportunities are promoted to Japanese private sector

3. Technology Transfer — Technology matching is encouraged
through Environmental Technology Database

4. Capacity Building — Visits to technology exhibitions &
factories are organized for representatives of public and
private sectors from developing countries

UNIDO connects Japanese technologies to recipient country/city!



Smart Technology Delegate: India

Mr. Sanjay Parikh (Chennai, India) from Indo-Japan Chamber of
Commerce & Industry was invited to “Smart Community Japan
2016” exhibition in Tokyo, in June 2016

During the exhibition, at the UNIDO booth a total of 16 business
meetings were organized with Japanese companies interested in
business opportunities in the field of smart technology
development in India = Business matching

Several Japanese companies with concrete projects showed
interest and some sent business missions to India for fact-finding
survey. On-going projects are monitored and followed up

- Follow-up with Japanese companies



Smart Technology Delegate: India

On-going projects

1. A Japanese company proposes power-saving system
for ATM, by utilizing their smart power router

- Local need: ATM kiosks in India consume too
much energy as they need to be cooled. Smart
system to monitor energy usage is needed.

2. Energy Audit is planned by a Japanese organization
for shopping malls and hotels in Channai

- Local need: Shopping malls and luxurious hotels
are keen on energy efficiency to maintain
sustainable society. Energy Audit is expected to
provide smart energy-saving solutions.



Interested in UNIDO Delegate Programme?

UNIDO lnwted water technology experts in 2014-2015
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Chittagong, Phnom Penh,
Bangladesh Cambodia
2014 2015

Bangalore, India
2015

Jakarta, Indonesia
2015

Mandalay, Myanmar
2014



Thank you

UNIDO ITPO Tokyo

Tel: +81-3-6433-5520
E-mail: itpo.tokyo@unido.org
URL: www.unido.or.jp



mailto:itpo.tokyo@unido.org
http://www.unido.co.jp/

Smart City Development

- JFE Advanced Environmental Infrastructure and Solutions



City Development with JFE Technology

Copyright 2016 © JFE Engineering Corporation All Rights Reserved



Utility Recycling — Case of Yokohama

Source : City of Yokohama
Copyright 2016 © JFE Engineering Corporation All Rights Reserved



Smart Environment Management

IT optimizes:
® Real-time utility demand and supply balance
Integrated town operation and service management

Biogas and biomass production from wastes and O&M

@
@
® Power generation plants operation in mass
@

Water treatment and recycle with economic efficiency

Copyright 2016 © JFE Engineering Corporation All Rights Reserved



JFE Hyper Remote - Smart Management of WTE

v Realize safe and stable € 24-hours remote management, monitoring,
operation and operation support for plants

v" Avoid troubles and respond € Optimum and speedy professional service by
quickly technical experts in JFE HQ during plant

v' Optimize management of diagnosis or when a problem has occurred

power sales

Copyright 2016 © JFE Engineering Corporation All Rights Reserved



Thank you









NEC’s concept towards sustainable development goals

Decent work and Industry, innovation 11 ustainab ec ties and

8 QW‘ 9 S 13 Climate action A7 Partnerships
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Technologies to realize sustainable city

Digital City Model

Object
Identification

[ Unique |
Cloud City Operation Center

Crowd Behavior
Analysis

Existing &

Face recognition

" No,i | Open data
]

ANALYTICS
BIG DATA ENGINE

o ol | .
Super Resolution grFmy | | Software Defined Network

Vibration sensor

Edge computing

Infrared Sensor

Light Wave Sensor

® ©® ®

Invariant Analysis [T

Heterogeneous Mixture

Learning [ Unique |

Text Entailment
Recognition [ No,1 |

Profiling Across Spatio-
Temporal Data [ Unique |

Autonomous and Adaptive

Control [ Unique |

Predictive Robust [T
Optimization Framework




Solutions examples for each stage of the cities
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Automatic driving Terrorism prediction City resources allocation
e < | among each cities
- = \_ J
Al PUbCII'.C t_ranspcc)Irtatmn Crime and disaster ; N
Dradliele; prediction an prediction Waste management
Fradictly \optlmlzatlon )\ / | optimization with traffic
e A i icti
o r Traffic congestion and \ ngg:;g::‘?gg 3;‘:‘?'5 congestion prediction
- | accident prediction ) | detection Electric power, water
Vs N\ / | and gas demand
ITS and Public ( Auto ab | stat ) | prediction with
transportation d;'tgc‘;‘io'rf;;‘ga;gr:s temperature, humidity
o optimization and event information
R (bus/train/traffic light) | ; L
Ifeegretior (\ 4 White / black list ( Waste management )
- : detection by camera
o] = ! |optimizatio J
/“'1‘:‘7/;“ f}’ ( H H \
——————========== | Disaster and crime data City status visualization
l IC card payment | L visualization J | (electric
e r - \ ( ) . \ | power/water/gas/waste
: Public transportation Information distribution /CO2 / temperature
introcdyciior visualization system for disaster \_etc.) )
\. J \ J




NEC’s experiences

Spain Thailand Hong Kong Japan
_Waste management . L -City security
aste manageme -Disaster prediction -Bus monitoring and prediction (TSUNAMI /
optimization (flood) optimization land-sliding)

-City status

. . .. -IC card payment
visualization .
-Bus monitoring and
. optimization
India -Information
distribution system for
disaster

-City resource analyze

and prediction
/

Philippine’s New Zealand

-Bus monitoring and
optimization

Argentina Singapore







Panasonic’s Smart City Development
~ Sustainable Smart Town(SST) Project~

Nov. 18, 2016
Panasonic Corporation



Panasonic’s Sustainable Smart Town(SST

Develop community based on sustainable & smart lifestyles
from the point of view of a consumer electronics company.

Panasonic group’s aims SST Concept Practical Case

r N ( A

Together with our partners in
various industries, we will @

continue to provide “better living”
for our customers

Proposing Secu”ty

sustainable
smart life

Designing
smart space

N7

Building smart
infrastructure




Fujisawa SST Development Overview

Healthcare, welfare
& education facilities

Landmark center

Commercial facilities

Condominium
(400 households)

Detached housing
(600 households)

Community center Logistics center

Location Fujisawa, Kanagawa, Japan

About 19 hectares
Site area 300 meters north-south, 600 meters
east-west

Opening in spring 2014, to be completed
in fiscal 2020

Schedule




Fujisawa SST Energy 3

; ~
targets 00 O O &

Lifeline maintenance

Water Consumption Renewable energy Usage
30 % reduction over 30 % reduction

CO2 70%

3 days

reduction

.

The largest distributed energy management

system in the world(*)

Solar power (3MW) and storage batteries (3MWh) are installed the Fujisawa SST.

*1 As at Oct. 1st, 2012




Tsunashima SST Development Overview

6. Technical Development Center
7. Smart condominium
(94 households)

1.Smart commercial facility
2.Town management Center
3.Town energy center

4.Hydrogen refueling station
5.International student Dormitory

Location Tsunashima, Yokohama city, Kanagawa, Japan

Site area About 3.8 hectares

Schedule Opening in spring 2018




Tsunashima SST Energy 5

o ®@ O O ®
targets
C0240% Water Consumption New energy (¥1) Usage [l Lifeline maintenance
reduction 30 % reduction W over 30 % reduction 3 days
- Wy
Managing energy by optimizing \

-

.

energy from multiple sources in a town

Use hydrogen for many purposes

Use the field and
demonstrate Panasonic’s
hydrogen-related
technology such as pure
hydrogen type fuel cell.

*1Includes reusable new energy and new technologies contributing to energy diversity such as “Natural gas Co-generation”

[Under consideration]



Deploy Fujisawa SST and Tsunashima SST ‘s solutions

overseas smart cities, such as Asia, Europe, and Americ




Enabling loT for Smart Cities

Enabling sensor devices - that cellular
technology has struggled to address — for |oT
devices with Low Power Wide Area technology

Akihisa Sakurai
Distinguished Engineer, IBM Japan

© 2016 IBM Corporation



IBM and the Internet of Things

loT is driving digital disruption of the physical world

IBM offers a range of products and services to help businesses in
every industry tfake advantage of the power of the Internet of
Things. This includes access to a technology platform that uses
natural language processing and machine learning to reveal
insights from large amounts of unstructured data (IBM Watson).

Accelerating advances
in technology

&2 Cognitive Analytics

5= Cloud Computing
@ Pervasive Connectivity

) Product Lifecycle

Management

“?> Embedded sensors

Are transforming every part of business

Boosting operational performance and lowering costs us i B
Driving engagement and customer experience = D =
Creating new products and business models B g
Advancing environmental leadership P B e

© 2014 IBM Corporation



loT needs new types of M2M
communication to fully deploy

The prevalent GSM or G3 (cellular) network was
not designed for and is not a good match for the
communication characteristics and requirements
of loT applications:

1. low-throughput with a strong uplink bias,

2. low energy consumption for devices
operating on batteries for years,

3. long wireless range to reach into basements
without repeaters,

4. lower cost to keep both the initial investment
and running costs low,

5. localizing mobile devices down to a couple
of meters (indoor and outdoor).

$

Low Power Wide Area Network

One of promising LPWAN: LoRaWAN

© 2016 IBM Corporation



LoRaWAN and IBM Long Range Signaling & Control (LRSC)

Smart city

« parking, traffic sensors and control, infrastructure monitoring,
street lighting,
waste management, building management, vending machines

Smart environments & industrial

- forest fire detection, air pollution, earthquake sensors,
avalanche and landslide
prevention, equipment status, factory control

Smart agriculture

« spray optimization, drought alerting, grow monitoring, irrigation
systems,
environmental and pollution indicators, stock and production
flows

Smart home and metering

« power meters, water meters, gas meters, smoke detectors,
security systems

Smart tracking

- animals, bikes, motorcycles, goods, logistics

Concentrator Network Application
End Nodes /Gateway Server Server

IBM LRSC
nnnnnnnn m 3::;1!!
s QE?J A (ﬂ Bockhaul

LoRa® RF TCP/IP SSL TCP/IP S5L
LoRaWAN™ LoRaWAN™ Secure Payload

< >

AES Secured Pavload

LoRaWAN as a LPWAN configuration

Secured bi-directional sub-GHz link

- Spread-spectrum approach whereby different spreading factors don’t interfere with each

other

- Range >2 km in urban areas, > 10 km in rural areas (i.e., reaches meters in basements)
- Data rates between 0.3 kbps (SF12) and 10 kbps (SF7), 50 kbps via FSK

« Dynamically trades data rate against range, up to +20dBm TX power, 157 dB link budget
« 10 mA RX current, < 200 nA sleep current

« Allows localization of end devices via a combination of time-of-flight and RSSI

- Gateways can receive multiple messages from different end devices simultaneously

- leverage existing elevated base-station locations

« Capacity can be incrementally increased by reducing cell size

« Complete hardware solution (end devices and concentrator for gateways)
© 2016 IBM Corporation




Network as a Service provider Senet, Inc. builds a
large-scale Internet of Things infrastructure to tap new markets

Business challenge: Senet is America’s first LPWA Network as a
Service provider, renting out its wireless 10T infrastructure to
clients, the first of which come from the residential heating
industry. On average, heating oil delivery drivers visit each
customer six times per year, at a cost of $50-100. Often the
deliveries are made when the tanks are still at half capacity. If they
could deliver at 40 percent, the firms could make less runs at an
annual savings of $1-51.5 million.

Solution: Senet swapped its GSM based technology and turned to
LoRaWAN-based loT M2M network using long-range, low-power
sensors connecting the fuel tanks to the cloud. This IBM technology
not only scales better, but it's highly secure, enabling Senet to grow
to new vertical markets. Today Senet covers 70,000 sg miles with
more than 40,000 sensors.

© 2016 IBM Corporation
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CITY CENTER
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NEW CARCAR



THE NEW CITY HALL
NOW UNDER CONSTRUCTION



THE PROPOSED PUBLIC TRANSPORT
TERIMINAL






VIEW OF OLYMPIC SIZE SWIMMING SOUTHWEST GRANDSTAND AND
POOL OLYMPIC SIZE OVAL






TECHNOLOGY SOLUTIONS FOR SMART CITY
DEVELOPMENT: The Case of Baguio City

CORDELIA C. LACSAMANA
City Environment & Parks Management Officer
BAGUIO CITY, PHILIPPINES

\\




Quick Facts

- - Cordillera
ag u I O I y Administrative
Region
Others
10%
Services
20% TrOde & /
Commerce
ECONOMY S
Tourism
20%
335,000 333,678

331,130

330,000 , 328,601
Population
326,091
325,000 323,600
321,129
320,000 -« 318,676
315,000

310,000
2010 2011 2012 2013 2014 2015 2016




City Vision:
“A breathe taking City of Pines, a
living stage of culture & arts in
harmony with nature , a prime tourist
destination & center of quality
education, with secured, responsible
empowered and united people” y




LEGAL BASIS :

= RA 7160 particularly Section 16, General Welfare
which estates in part that:"every local
government unit exercises the powers necessary
nd proper for the governance such as the
promotion of health and safety, enhancement
of prosperity, improvement of morals, the
maintenance of peace and order, and the
preservation of comfort and convenience of the
inhabitants within their respective territorial
jurisdictions."




THE CITYWIDE CCTV SURVEILLANCE PROJECT

COORDINATIVE APPROACH METHOD
(CAM)




NERVE CENTER 24/7 OPERATION

Public,

BCPO
Concerned

Traffic Citizens
Management.

Group

Baguio Fire
Department

8 x 47" Video Wall Main Monitoring (maximum 16 x 47")
Baguio City

911

D | aeER R R ER R

6 monitoring operatives — assigned w/ 10 initial locations each to
conduct real-time monitoring

BCEMS
v

Barangay
Officials

Various Civic

Action Groups * * * !
Hospitals < | .

Dispatcher Operations - Re((':)ezsar{iseezeptlon
. OUTGOING ol p
Associations ——— DISPATCHING -

CENTER OF COORDINATION



HOW THE SYSTEM OPERATES???

* SYSTEMATIC CENTRALIZED OPERATIONS DASHBOARD (SCOD)
 STANDARD OPERATING PROCEDURE (SOP)

WHAT ARE EXPECTED RESULTS???

Effectively address a wider spectrum of Basic Urban Services:

* Public safety and security related incidences: Crime tracking and the
security of important key locations, CBD, School, Malls

* Health and Sanitation

* Public order: Traffic Management, Public Infra and Utilities
Monitoring

 Emergency Situations, i.e. Accidents (Road, Human), Fire

* Disasters and Calamities as component of the Early Warning System
and Monitoring during events.


























































SAINT LUCIA

Private Sector Solutions for a Smart City



SAINT LUCIA
Private Sector Solutions for Smart Cities

Marketing / Demand
Public private Aol assessment
people dialogue: from tourism
Caribbean Sector*

Growth Forum#*,

focus group
discussions

Feasibility
studies*

Open data
platform

Urban /
infrastructure
works*

Private
investments
with
incentives*

Small business
support*

*Funded under 2017-2023 Eastern Caribbean Regional Tourism Competitiveness Project



