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F E A T U R E D  A R T I C L E S Mobility Solutions Leading Sustainable Society in the CASE Era

1. Introduction

Th e world of mobility has been undergoing a major trans-

formation over recent years, encompassing both technical 

and structural changes such as the spread of connected cars, 

advances in advanced driver assistance system (ADAS) and 

autonomous driving (AD) technology, and the wider adop-

tion of electric vehicles (EVs). More recently, the transporta-

tion of goods by commercial vehicles for delivery and other 

purposes has been rising rapidly as a means of enabling 

contact-less sales to help prevent the spread of COVID-19(1).

Th rough collaborative creation with other business 

operators, Hitachi is seeking to launch new ventures in 

this period of mobility transformation by providing new 

solutions that off er safety and security and enable carbon-

free operations. In this context, Hitachi defi nes “mobility 

operators” as businesses that either use commercial vehicles 

for logistics and delivery or operate them within defi ned 

areas such as waterfronts, industrial sites, or mines. Th is 

article describes new digital solutions that Hitachi has cre-

ated for these mobility operators. 

Two particular issues that Hitachi has identifi ed as con-

fronting mobility operators over recent years: (1) How to 

maintain safety and security, and (2) How to address envi-

ronmental concerns (see Figure 1).

(1) To maintain safety and security, Hitachi Astemo, Ltd. 

supplies vehicle-based solutions for applications such as 

ADAS and AD(2). Hitachi, Ltd., meanwhile, supplies solu-

tions for mobility operators that provide safety and security 

through more effi  cient vehicle control and management, 

collecting digital data from vehicles by linking them to the 

cloud(3). What is of particular value to mobility operators is 

the use of solutions in their own specifi c sphere of opera-

tions (such as large privately owned sites, ports, or industrial 

plants). Th is is because vehicle control and management 

become more effi  cient in such settings where regulations 

are more relaxed, and where they are able to install their 

own sensors around the site or on roads. Solutions like this 

that promote the use of data for digital transformation (DX) 

are described in chapter 2.
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(2) To address environmental concerns, Hitachi Astemo 

supplies electronic control units (ECUs) for EVs that help 

achieve carbon-free operations. Hitachi, Ltd., meanwhile, 

supplies services for mobility operators that promote car-

bon-free practices through the collection of digital data 

from commercial EVs linked to the cloud. Example services 

include data management to analyze and track degradation 

in lithium-ion battery performance and the cloud-based, 

real-time analysis and display of charging and discharg-

ing information. Th ese solutions for mobility operators are 

described in more detail in chapter 3.

What both types of solutions have in common is that they 

deliver value to mobility operators through the collection 

and analysis of digital data from vehicles. Hitachi refers to 

these as Internet of vehicles (IoV) platforms, bundling solu-

tions to deliver services that suit a wide range of scenarios. 

Th is IoV platform is described in more detail in chapter 4.

2. Promoting DX through 
Data Utilization

Work sites such as plants, ports, and road construction 

face problems with long driver waiting times, driver short-

ages(4), and the maintenance of safety and security. Practical 

attempts to address these problems include the artifi cial 

intelligence (AI) terminal(5) and i-Construction* (6) initia-

tives of Japan’s Ministry of Land, Infrastructure, Transport 

and Tourism. Hitachi is achieving safety and security and 

improving the productivity of mobility operators that work 

in these areas by providing them with services based on 

the use of autonomous vehicles that are integrated into 

the infrastructure. Th ese mobility operators are able to 

install their own sensors within their particular sphere of 

operations (private property such as plants, ports, at road 

construction sites, etc.). Compare with public roads, this 

allows them to set up their particular site in whatever way 

best suits their requirements and, by doing so, tailor their 

DX to their own circumstances.

Services that use autonomous vehicles are delivered 

through interoperation between various diff erent compo-

nents, namely the vehicles, control center, and infrastructure 

sensors. Th e control center uses location and status infor-

mation collected from vehicles to calculate and track the 

route for each vehicle. Infrastructure sensors are fi xed sen-

sors such as light detection and ranging (LiDAR) that are 

installed on the roadside. Th ey can improve vehicle safety by 

providing information about areas not visible to the driver 

On-site logistics Mine operators

Provide a mobility environment in which everyone is 
able to drive and move around

Driving support 
applications

VSOC 
security

OTA software 
management

Supervision of 
autonomous driving

IoV platform

Supervision 
of EVs

Condition-based 
maintenance

Vehicle 
operations

Road management Logistics operators Delivery operators

Amid the ongoing DX of mobility, Hitachi provides safe, secure, 
and carbon-free solutions for mobility operators

Safe and secure solutions

Hi
ta

ch
i b

us
in

es
se

s

Carbon-free solutions

Pursued 
value

Resilient mobility

Mobility operators

Safe and secure mobility

Safety and security

Ensure business continuity and improve work quality and efficiency through greater transparency in driving and operations
Driving DX

Provide optimal EVs and batteries, energy management 
in mobility operations

Carbon-free

Carbon-free mobility

Clients

Va
lu

e
de

liv
er

ed
So

lu
tio

ns

Figure 1 — Safe, Secure, and Carbon-free Solutions for Mobility Operators
Hitachi has consolidated its suite of Lumada-branded mobility solutions on an IoV platform and made it available to mobility operators to provide them 
with solutions for achieving safety and security as well as carbon-free operations.

DX: digital transformation   VSOC: vehicle security operation center   OTA: over-the-air   EV: electric vehicle   IoV: Internet of vehicles  

* i-Construction is a registered trademark of the Director-General of the National Institute 

for Land and Infrastructure Management, Ministry of Land, Infrastructure, Transport 

and Tourism in Japan.
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(vehicle blind spots). Similarly, information about obstacles 

collected by these infrastructure sensors can be used for 

route optimization by forwarding it to the control center 

so that the center’s dynamic vehicle routing calculation can 

take account of any roads that are impassable. Th e updated 

routes are then distributed to the vehicles themselves. Th e 

IoV platform acts as a hub for collecting and distributing 

information from these various components and provides a 

way to achieve rapid service development and delivery when 

off ering services tailored to specifi c worksites.

One example might be the use of trucks for transporta-

tion between a warehouse that stores parts and an assem-

bly plant that assembles them into products. Th is involves 

assigning a driver, specifying which parts are needed at the 

assembly plant, obtaining the parts from the warehouse, 

and then transporting them to the plant. Th e autonomous 

vehicle service would automate the notifi cation of which 

parts are required and the transportation of parts. When the 

control center receives information about which parts are 

needed at the assembly plant, it uses a driver-less autono-

mous vehicle to transport them from the warehouse to 

the plant. Data can also be used to optimize the timing 

of when a request for parts delivery is issued. Hitachi uses 

the automation of these processes to improve operators’ 

productivity and uses autonomous driving that works with 

the surrounding infrastructure to provide safety and security 

along the delivery route (see Figure 2).

3. Solutions for Mobility 
Operators that Achieve 
Carbon-free Operation

Greater use is being made of commercial EVs to help 

achieve carbon-free operation. As commercial vehicles are 

used much more than passenger vehicles, the distance they 

can travel on a full battery charge decreases over time due 

to battery degradation. Th is means that batteries need to 

be closely managed to maintain vehicle utilization. Hitachi 

solutions for mobility operators(7) in the logistics and deliv-

ery businesses support the lifecycle management of their 

commercial EVs, delivering social, environmental, and 

economic value through a combination of: (1) lithium-ion 

battery lifecycle management (LiB-LCM), (2) condition-

based maintenance (CBM), and (3) electric vehicle opera-

tion (EVO) management (see Figure 3).

(1) In the case of battery management, the aim is to reduce 

the load on the environment by using a rapid degradation 

assessment technique for lithium-ion batteries(8) to moni-

tor battery state of health (SOH) on a daily basis and use 

this to determine how best to manage the customer’s EV 

batteries. Achieving this requires integrated management 

of the EVs, batteries, and daily operations, including by 

specifying which batteries to use based on EV schedules 

and specifying how batteries are to be charged in a way that 
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Figure 2 — Value Delivered by Services for Operating 
Autonomous Vehicles at Industrial Sites
A service for operating autonomous vehicles at industrial sites can both 
improve productivity by automating the delivery of parts and maintain 
safety and security by utilizing the surrounding infrastructure in vehicle 
operation to make up for blind spots in their vision.
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Figure 3 — Solutions for Mobility Operators
Hitachi solutions for mobility operators in the logis-
tics and delivery businesses support the lifecycle 
management of their commercial EVs, delivering 
social, environmental, and economic value through 
a combination of: (1) LiB-LCM, (2) CBM, and (3) EVO.

LCM: life cycle management   LiB: lithium-ion battery   CBM: condition-based maintenance   
EVO: electric vehicle operation   CO2: carbon dioxide  
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minimizes degradation. To allow for interoperation with 

existing operational systems, the IoV platform includes sup-

port for a wide variety of diagnostic and control techniques.

(2) CBM aims to improve utilization by operating EVs in 

a highly effi  cient manner to reduce costs, cut maintenance 

overheads, and minimize vehicle downtime. Th is is done 

using machine learning, collecting EV data that can be 

used to identify potential faults on a daily basis to avoid 

loss of utilization due to unexpected faults putting EVs 

out of service. Depending on the severity and suddenness 

of the potential faults of interest, the EV data can be col-

lected either in real time via a communication link or on a 

batch basis at the end of a day’s work. Th e use of machine 

learning to warn of potential faults can reduce the risk of 

such unexpected faults by modelling normal conditions and 

then interpreting any deviation as indicating the presence 

of an abnormality. Achieving higher fault warning accuracy 

requires the selection of an appropriate machine learning 

model based on the EV year and model. Th e IoV platform 

supports this management of data and of machine learn-

ing models.

(3) Th e aim of EVO management is to reduce the risk of a 

fl at battery and reduce charging costs by selecting vehicle 

routes that curtail the consumption of EV battery power. 

In some cases, an EV may consume less battery power by 

following a fl at route rather than a shorter alternative that 

includes hilly terrain, as might be recommended by a car 

navigation system. EVO management can also prevent 

regenerative power from going to waste due to a full battery 

by recommending vehicle routes that take account of regen-

eration on downhill sections. On the other hand, treating 

the reduction of daily battery use as the sole criterion risks 

driver costs being higher if it results in the vehicle travel-

ling longer distances. Rather, what is required are measures 

that extend average battery life over the long term through 

interoperation with operational systems to enable use of 

batteries with reduced charging rates.

Th rough this lifecycle management of EVs, the IoV plat-

form supports the overall optimization of operations.

4. Definition and Role of 
the IoV Platform

Amid the transition from the previous hardware-centric 

approaches of the past to a service-centric model, mobility 

(the movement of people and goods) in the era of the con-

nected car has over recent years come to be closely inter-

twined with a variety of other areas, including safety, the 

environment, logistics, and commerce(9). Supplying diverse 

services to these various diff erent sectors will require the 

collection and use of a wide range of data, encompassing 

users, energy, and insurance as well as data on vehicles and 

traffi  c, and its transformation into value(10).

On the other hand, highly reliable and effi  cient system 

development is a challenge that needs to be overcome when 

providing connected car services that use data collected 

from these various diff erent data sources. Th is is an area 

where arrangements with other market participants for the 

sharing and utilization of data have yet to be established. 

For example, data is collected from an extensive range of 

data sources that include onboard or externally attached 

vehicle sensors, infrastructure such as electronic toll collec-

tion (ETC) and EV chargers, and IT systems such as those 

for scheduling. Any personal information in the collected 
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The IoV platform includes a suite of functions for 
the collection, collation, processing, and utiliza-
tion of data together with common functions for 
system operation, maintenance, and security.

API: application programming interface   IoT: Internet of Things   RDB: relational database
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data must be protected and there is a need to support a wide 

variety of diff erent forms of data, from kilobyte-order real-

time data to gigabyte-order batch data. Moreover, services 

are provided to a range of diff erent users, including vehicles, 

infrastructure, IT systems, and people(11). Service developers, 

for example, are always needing to consider whether their 

systems can adequately handle data of diff erent types, such 

as the storage of probe data that is collected in large quanti-

ties and with high frequency or the high-speed processing 

of large amounts of camera data.

To facilitate the reliable and rapid development of a 

variety of diff erent services, the IoV platform provides the 

core systems for collecting and utilizing data from vari-

ous data sources. Th is includes a suite of functions for the 

collection, collation, processing, and use of data together 

with common functions for system operation, maintenance, 

and security (see Figure 4). Th e functions defi ne system 

development tools and reference architectures for a variety 

of service formats based on knowledge acquired from con-

nected car services supplied by Hitachi. For example, the 

service developer starts by selecting the service template, 

security rank, and other resources for the service it plans 

to build on the IoV platform. Th e next step is to consider 

how to implement the system with reference to the chosen 

architecture, and customizing the system development tool 

parameters to create a system that is appropriate for the 

intended service. By using the IoV platform as a means of 

ensuring best practice in the core systems for connected car 

services, this approach enables the rapid and highly reliable 

development of a variety of mobility services.

5. Conclusions

Th is article has explained how services for mobility opera-

tors are operated and has described an IoV platform that 

provides a common resource for overcoming the associated 

challenges. By using this IoV platform for collaborative 

creation with customers and other partners to establish an 

ecosystem and value chain, Hitachi intends to contribute 

to the creation of value through DX and the use of data.
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