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Outline of MHI’s ITS Business M
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Solutions by ICT to challenge social issues

brought about by development of motorization and urbanization

Relief of Traffic Congestion Increase of Safety Versatile Mobility
= Slashes time loss => Slashes Property / Human loss = Availability of effective usage

ITS is a typical
business of MHI which
applies common ICT
platform of MHIL.

*MHI has 50 years or
longer experience and
track records

Toll collection system Traffic control system Urban traffic solution

The World’ s No.1 “ITS Total Solution Provider”
who solves global concerns in road transport sector by means of
Technological capabilities and engineering available to utilize in global market.
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MHI’s Solutions and Technology for ITS M
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MHI’s Smart City Project MH,MW.
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[ Telematics for Electric Vehicles]

Pilot Projects of EV operation management and grid power demand management are in operation by utilizing RF communication
technology, equipment control technology, on—board unit technology and data analysis technology etc.

Spain, Malaga City Smart City Project (Electronlc Vehlcle Management system)
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Oveview of Malaga Project ‘ZEM2ALL’
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[Concept of Smart City]

“Smart community”:
-Smart Supply (e.g. Renewable energy, Efficiency distribution)
-Smart Consume (e.g. High-efficiency appliances, Smart meter)
-Supply & Consume Balance (e.g. Power demand response)

Total Final Consumption of energy in Spain (2007)
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ZEM2ALL Proje
“Smart mobility

= Smart Supply (e.g. EV charging station)
= Smart Consume (e.g. EV/PHEV)
* Supply & Consume Balance (e.g. EV charge demand control)
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EV Management Center is a interface for the stakeholders of EV activities

Traffic Control Center

B =

Electric Company

EV affected
Stakeholders

How much is consumption? Any good way to reduce
EV How much supply is necessary? traffic jam and CO2?
Management
and
Coordinate
entity )
Where and when to charge? Where to install chargers?
How to drive?

How to manage chargers?

EV direct

Stakeholders

EV Management System

EV user Charging Business
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Verification packages of Malaga Project ‘ZEM2ALL’
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Probe Collection and Processing
@RISR EENERERENERTE Bigdata Mining and Analysis

Common

Telematics OBU sysytem

EV charging demand Monitoring
(E@VDemand response for EV charging demand Estimation

EV charging demand Control

Information for EV users
@ Support for EV drivers (public portal, personal web site, e-mail, smartphone
application)

Charging station Monitoring

@ Support for EV infra.
Operator

Charging station Control

Driving analysis service
® Value added services
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Car shareing management

Verification packages

Step1:Monitoring

- Monitor power consumption in
real time by probes from EVs and
charging stations

Step3:Control
- We give users valuable points as inventive
to change their charging behaviors.

(ex. place, time, reservation) Step2: Estimation

Peak cut /peak shift - Estimate power consumption in

historical data, whether, etc)

future by big data(current status,

DB and DWH
in servers

Traffic data Management
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Application to Mobility Sharing of EV management MHI.“:EZ:?::‘;
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[ Application to the demonstration of Traffic Demand Management)

It is expected that such a management system for changing behavior can be applied in the future, not only to EV power management
but also to the entire transportation field. MHIG plans to establish and verify a mechanism that generally motivates drivers who are
the main movable constituents of transportation as well as the main consuming constituents.

Concept of Energy Management cept of Traffic Demand Managem
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EV Demo (Malaga*Keihanna) Application to Mobility Sharing
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MobilitySharing Solution Proposed by MHI MHI”‘“”?““‘
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1.1 Effective in solving the problems of users and business users of usage behavior prediction

Bnesbusiness Solve the business user problem by usage behavior prediction

9 wn
o (@R -from where to where / when / how much :demand prediction
o Busn ss fisers C
) . . Ig,!?\s = —> (1) possible to predict the effective service area and time
=8 (Droquested place @difficult to predlct (@)
d P demand i = — (2)ow(one wa e=drop off type) parking of car share
n ; ) difficult to predict y typ P ype)p 9
not available @requested time supply
not available possible to minimize the parking spaces and

reduce the cost of forwarding cars

1.2 Achieve the optimization of car share by usage behavior prediction (Expectation Example)

(1) Choice of effective service area/time (2) Planning the parking spaces effictivity

By predicting the net working rate after introduction, it will be By doing the parking usage prediction, it becomes possible to
possible to select the area and time with business feasibility. minimize parking space and reduce forward costs of the cars,
which is a concern for OW type car share.
e ll\ No demand prediction —_— With demand prediction
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1) The basic business model of Mobility Sharing : Revenue from service user

Supplier Service operator Stakeholders

System- Cars ikl Cherlie Local Company
I usiness I

Parking spaces I I Local company

2) The point to realize the business model of Mobility Sharing : important to cooperate with local company

‘ Incom Main . .
Business structure of huge fixed costs
Problem

Profit Ensure possiblellarge.customer base to recover fixed Collaboranion
costs()(Ideal is horizontal deployment from the 4| with local
Break-even pOiI"Jt,. -3 existing businesses of the conlmunlty-based) compages

Services that fit into the existing customer Improvement

Expense ‘ base of benefits(one way type rather than round-trip) of ARPU*

(variable cost) Solution

" Reduce the Utilization of local
t %E\E\I/?;é?nghe @ o%:rating cost =) senior human
(@)

Expense (fixed cost) resources

L Reduce the Cooperation with
Optimize the — land rent cost —p gque(:jﬁ;g(\:/aelrnment

businesses

IHIW
Aq papinoid uonn|os

parking space

\ 4

*ARPU : Average Revenue Per User (monthly revenue per user)
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Purpose of ‘SEA:MO’ Project and Role of MHI M
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Purpose
Oneway®, H—> P RIERR |
“Kobe-City comprehensive transportation planning” aims to achieve the well balance of pedestrian, bike, car — y Seda:mo
etc. in the center of the public transportation to form a comfortable traffic environment measures. Therefore P g it g

involve public and private sectors to consider the possibility of introducing one-way type (drop-off possible) car-
sharing to supplement the current public transportation.

Demonstration Field

+ Verify the convenience / business of one-way type car-sharing on the assumption of the public transport

» Verify the development and CO2 reduction effect of EV car-sharing platform that can contribute to the
reduction of environmental pollution
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Verification results of ‘SEA:MO’ M
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* Gradually increase in the number of member (756 member on 2/29) . Mainly 30~40 generations, wide range of age groups use this service . About 20% of all
members regularly use this service( Fig. 1, 2)
* 70% of the member are resident of Kobe city, and 31%live in Chu-o District (Fig. 4)

BRSENR R T

240
= A wide range of age groups
x  Mmembership registration
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100

Fig.3 Men and women
configuration
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60

51
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- —— R
15FLLE 65-74F 55-647F 45-54F 35-44F 25-34F 24FLLTF
Fig.1 Age structure of the member
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Verification results of ‘SEA:MO’ M
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* Gradually increase in the number of member (756 member on 2/29) . Mainly 30~40 generations, wide range of age groups use this service . About 20% of all
members regularly use this service( Fig. 1, 2)
* 70% of the member are resident of Kobe city, and 31%live in Chu-o District (Fig. 4)
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Fig. 2 registration change of the member
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Verification results of ‘SEA:MO’ Mﬁ%&%&iﬁl
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* Gradually increase in the number of member (756 member on 2/29) . Mainly 30~40 generations, wide range of age groups use this service . About 20% of all

members regularly use this service( Fig. 1, 2)
* 70% of the member are resident of Kobe city, and 31%live in Chu-o District (Fig. 4)

Many Registration
members live in is
service provision

area(FRX).

TKE

37

Fig.4 Member location
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Verification results of ‘SEA:MO’ MHI?::z%i;i:;

/GROU

Separated kobe city by a 100m mesh, and record the number
of data in one mesh by the latitude and longitude of the
travel history of the vehicle (traveling tracked by every 30

05!

%
L} Y

seconds). Only the mesh with more than 20 points are ) ' O DY |0
. ) ) ffokutai douro
displayed. ) !’ H 7o
*The size of the circle is greater as the number of data in : , ) ' D ) 7
one mesh is larger (means heavy traffic). ) ) )
*Color in the circle represents the ratio of holiday : weekday 5 (0 : ; .' ) " o
within a mesh. ) “0 Y ¥
«2®@®@® in the figure shows the location of the port of Fig.3 Oneway.”Round-trip Usage NoO D 2 Bo o )
Figure 2 with red frame. ' ) ! ) po J’ ? 2 b \
LX) ) ;| @
» 1Y ‘
g s
200 —— |.» ;'
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60 38 ; 9
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Fig.2 Frequency of usage by ports (Lending) Fig.1 Usage pattern(shows the top 5 of lending spot)
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Verification results of ‘SEA:MO’ M
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Demonstration result and Future steps

Current status Government and public responsibility

Kobe city Public
(DThe average * About 6% for i_Miev (Dincrease user O @)
occupancy rate: Efree of charge) (strengthen the public (Appeal to the target user) (Partnership with hotels and
keeping more than About 20 % for Active relations/ simplify the commercial facilities)
20% member ) registration process etc.) o
(e.g. Reception counter in city hall) (Partnership with hotels and

commercial facilities)

@ increase users’ rate of =
utilization (Use evocation based on the demand
forecast)

(Selection of ports
with expected demand)

@ provide free service *Port is not free of charge Qprovision of service port @) -
port (if EV, battery (difficult to keep the space) -
charger also required) *no charging unit in the port @Maintenance of charger @) —
(regular charger)
QHalf the personnel Large burden of EV charging / ®optimize operations =
expenses due to forwarded process by EV use (Efficiency of forwarding)
management and one-way.
efficiency

Business model goal | Government (Kobe city) | ——> Free consignment
¢, Participation

=3 Flow of money

i Union or council | ——> Flow of service/property
Charging
unit
Parking
space

Fee

EV (car lease)

Car share operator

Service .
- Demand prediction
ORegistration fee~Monthly fee Reservalion System el sysfem
OUsage fee Usage fee Car share service
Oone-way fee |

user | Operation |
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