Industry & Distribution

1 Launch of Traceability Service Platform
across the Value Chain for Cell and Gene
Therapy Products to Ensure the Safety
and Security of Regenerative Medicine

Cell and gene therapy products in regenerative medicine,

in which cells harvested from patients or donors are cul-

will also expand the service to the specialty drug industry
and overseas.

Hitachi will continue to contribute to the spread and
development of regenerative medicine, with the aim of

making this service platform the industry standard.

tured, processed, and dosed to patients, are subject to
product selection errors, temperature deviations during
transportation, and scheduling issues such as changes due
to patient conditions or culture time. Therefore, quality
assurance based on strict individual identification and
process tracking of each cell and gene therapy product
throughout the value chain is necessary to achieve reliable
information sharing among stakeholders.

To solve these issues, Hitachi launched the “Hitachi
Value Chain Traceability Service for Regenerative
Medicine” as a service platform for integrated manage-
ment of the value chain of cell and gene therapy products,
and started offering it in April 2021. This service plat-
form will enable integrated management of traceability
information across the entire value chain, which can be
shared by all relevant stakeholders.

In the future, Hitachi will provide this service to the
medical and pharmaceutical industries as one of the

Lumada solutions for accelerating digital innovation, and

2 Solution for Streamlining
Transportation and Delivery and
Supporting Safe Operation

Delivery streamlining and driver safety management
are urgent issues for the logistics industry. The Shipping
Information Sharing Platform (SISP) is a supply chain
transportation coordination platform provided by Hitachi
that seamlessly connects data from collection to delivery.
This platform optimizes transportation and delivery and
streamlines work by sharing over the barriers between
companies, enabling immediate sharing by using a net-
work of the distribution channels and logistics informa-
tion that are individually owned by shippers and carriers,
with real-time coordination of requests for freight and
vehicles, information computerization (paperless infor-
mation) as well as the state of deliveries.

SSCV-Safety on Hitachi Digital Solution for

Logistics is software as a service (SaaS) collaboration

Pharmaceutical companies
and contract manufacturers

Acceptance inspection,
production, and shipment

Medical institutions

% %
Diagnosis and
cell harvesting

Logistics companies
o T3

Transportation

Patient ID assignment, cell
inoculation management

« Patient information registration

« Dosing plan

« Condition management

« Harvesting and administration records

Transportation tracking

« Transportation plan
« Cell transportation
« Product transportation

Identification of

Cell production management
« Production plan

« Production records

« Quality records

Pharmaceutical
manufacturers

Post-marketing
surveillance

Medical institutions
7 %

Dosing

Logistics companies
=1

Transportation

Dosage management,
post-marketing management
« Condition management

« Drug administration records
« Post-administration checkups

Transportation tracking
« Transportation plan

« Cell transportation

« Product transportation

Information tracing across harvesting, production, transportation,

and administration of cells
i

individual specimens

Full process data for regenerative medicine

Overview of Hitachi Value Chain Traceability Service for Regenerative Medicine
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H Tablet - .
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: request schedule charge B
: — |! Linked in the cloud 7| e :
« Streamlining work by putting information on the network R
: Warehouse , Cost reduction through a switch to paperless Vehicle :
. « Work optimization through data linkage and storage <

H Overview of SISP

SSC SL

Management of unsafe actions and fatigue of driver

‘a

Delivery optimization Vehicle matching OT data collection platform

Al Dashboard house optimi

SC optimization

Robot control technology

SSCV: smart & safety connected vehicle |0T: Internet of Things OT: operational technology SC: supply chain

On HSDL
platform

LUMADA

A SSCV-Safety on Hitachi Digital Solution for Logistics

between the three companies Hitachi, Ltd., Hitachi
Transport System, Ltd., and Mitsubishi HC Capital
Inc. that analyzes driver health and driving data using
artificial intelligence (AI), providing total support for
the management of safe operation. It stores the health
data of a driver before, during, and after driving (body
temperature, blood oxygenation level, blood pressure, and
autonomous nerves) in the cloud, as well as information
obtained by a drive recorder including distance between
cars, acceleration, and so on, analyzing the information
with Al in order to pursue the goal of “zero accidents” by
providing the driver with notifications in real time and

by looking back on operations after they are completed.

3 Hitachi Digital Solution for Retail
that Connects the Thoughts of
Producers and Consumers

Hitachi Digital Solution for Retail is a platform that
successfully connects and shares data from producers to
consumers, in a service aimed at retail that autonomously
supplies the needed amount of merchandise to those who
need it, when they need it.

This service accurately captures demand, controlling
appropriate stock levels and eliminating unreasonable-
ness, wastefulness, and inconsistencies in the supply chain,
while understanding consumer needs and achieving mar-

keting that can increase satisfaction.




Hitachi

Customer

Hitachi Digital Solution for Retail
Customer data

Engine

SCM: supply chain management CRM: customer relations management

Clustering correlation erchandise
extraction search
Clusterin Stock op
predlctlon

Al demand prediction type

ic ordering service Order work
[ Stock optimi and order rec dati ] For store
SCM service Order work
For wholesale
[ Demand prediction and stock recommendation ] warehouse
Store opening service Store

Store opening

Store opening location recommendation,
and relocation

daily sales prediction, etc.

CRM service Sales promotion

[ Sales promotion by member, etc. ] Delivery

Delivery optimization service Delivery work

e ] Delivery plan

[ Route optimization and plan rec

Warehouse streamlining service Warehouse work
Merchandise optimization and arrangement ] Supplementation,
dati etc.

rec

El Hitachi Digital Solution for Retail service lineup

This makes it possible to supply consumers with the
merchandise they need, when they need it, and in the
amounts that they need it, in a way that leads to a reduc-
tion in waste loss with retail that connects the thoughts
of producers and consumers.

Hitachi Digital Solution for Retail possesses a shared
platform that looks after customer data, and by utilizing
its engine, can take on the burden of “knowledge collec-
tion and data analysis” with a service prepared to adapt

to various different retail tasks.

4 Solution for Complying with Law on Book and
Record Keeping through Electronic Methods
(Utilizing the Paples Business Form Platform)

Corporations have been switching to paperless busi-

ness forms in recent years to pI‘Ol’IlOtC remote WOI'kiI‘lg

while reducing costs. Also, the Law on Book and Record
Keeping through Electronic Methods was amended in
2021 to relax certain requirements, leading to the expecta-
tion that the transition to paperless forms will accelerate
further. In addition to satisfying the requirements of the
Law on Book and Record Keeping through Electronic
Methods, the key objectives to introducing electronic
business form platforms to facilitate this shift towards
paperless forms include “switching to electronic forms

while affecting current systems as little as possible,” and

“simplifying configuration as much as possible” in terms

of categorizing bookkeeping, documents, scanner docu-
ments, and electronic transactions according to the clas-
sifications of this law.

As a solution to these issues, Hitachi provides an elec-
tronic business form platform solution that utilizes the
Paples” system created by Nittetsu Hitachi Systems

Engineering, Inc. Paples has received certification by the

Integrate, create

Mainframe

ERP and work packages Scratch/ERP and

" +Standard form/ work packages
PDFform - Development of
- - Unique existing form |- unique forms

Form design and
development
(PaplesReports)

Driver linkage

H; ink:
ost spool linkage (PaplesDriver)

PDF linkage

Documents

- Scratch/ERP and
E work packages

—_
Work/ledger data

Documents
« Office* documents

« Paper, receiving forms
(scanned documents)

3L
3 =

Online
registration/
batch registration

Scanner linkage

Saving and management

Content life cycle

o, L
-~ me @ E

contract

gﬁ;ﬁrpprzmlr:‘gg :)[();fiufloﬂ‘:‘.l‘ FAX  PDF/Exceletc. |  [Customer] Reference, search/  Tax inspecti ing to audit, ion of control
Distributed printing ~ output output  E-mail Web form single sign-on Law on Book and Record Keeping that responds rapidly to
Open system printer distribution publication (multiple languages) through Electronic Methods changes in busi

s . 5 ges in business
printing electronic (Windows tablet)  (books, documents, scanner storage)

o Hub-spoke type
enterprise business
form platform

* See “Trademarks” on page 150.

ERP: enterprise resource planning CSV: comma-separated values TSV: tab-separated values PDF: portable document format

B Overview of electronic business form platform solution utilizing Paples
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Japan Image and Information Management Association
(JIIMA) as a software satisfying the requirements of the
Law on Book and Record Keeping through Electronic
Methods, and can be implemented as a single package

»«

for “creating and integrating,” “saving and managing,”and
“referencing and utilizing” electronic forms. Paples sup-
ports a variety of different interface formats for integrat-
ing form data, and can computerize forms without the
need to adjust existing systems, which makes it possible
to efficiently comply with the Law on Book and Record

Keeping through Electronic Methods.

* See “Trademarks” on page 150.

5 “SIMT” Information Structuring Unified
Management Platform that Achieves
Automation of Plant Operations

Workers and managers at work sites in the manufac-
turing industry collect information from systems and
combine this with their own experience while carrying
out daily tasks. Until now, it has been necessary to access
files and data scattered across various existing systems
depending on each work situation, which hindered work
efficiency. In addition, differences between workers in
terms of individual experience and knowledge caused
variations in work quality. This is why structured identifier
management technology (SIMT) was developed as an
information structuring unified management technol-
ogy platform that can digitize work know-how, while

enabling the passing down of technologies and achieving

a high degree of equalization in work levels.

SIMT manages necessary information in a digital and
unified manner for use in technology that links structured
IDs with relationships, while pushing this information
at the necessary timing based on user skills. This has the
result of reducing time wasted on information searches
while contributing to the streamlining of work, and can
also support more advanced decision-making by provid-
ing appropriate information to veteran workers. By start-
ing adoption at a small scale, and then gradually
expanding the scope of utilization, it is possible to take
advantage of previous work knowledge and promote the

sharing of information.

*This product is available only in Japan.

6 Expansion of Energy Management System
Functions and Demand Response Functions to
Support a Power Demand Adjustment Market

To establish a carbon-neutral society, it is becoming nec-
essary to use renewable energy as a main power supply.
However, renewable energy suffers from the disadvan-
tage of power generation that fluctuates according to the
weather conditions. This is why expectations are high for
the remote and integrated control of energy resources
such as storage batteries, power facilities, and refrigera-
tion equipment owned by the user in order to adjust
for fluctuations. In April 2021, a balancing market was
established for power transactions to make adjustments

in response to fluctuations.

DCS alarm: XX minor failure
. System_A/Plant_A/Line_B/Machine_XX/light accident

il

System A

OPCDA/AE

Structured
ID

Py
@
o
c
@
1%}
4

|
System B

File server: manual
@ system_B/Plant_A/Line_B/Manual_A

(%]
E4
|
o
|-- o

Pushing of information through the linking of relationships with structured IDs

“SIMT” information structuring unified management technology platform

Recognition
of input
information

Relationship link Identification of
output

information

1
wmmap @ @xxminorfailure—manual A

I_-- XX major failure—manual B

Equipment ledger C

4

SIMT user

OPC: open platform communications DA: data access AE: alerts and events SFTP: SSH file transfer protocol SSH: secure shell

H Overview of SIMT information structuring unified management platform




General electricity transmission
and distribution utility

£

« Provide adjustment capability
« Maintain power quality
X

company
« Avoid |mbala nce
« Provide supply capability

generation company

o

« Avoid output control

Retail electricity Renewable energy power

User

. Reduce power rates
. Utlllze renewable energy

Balancing market

Aggregation coordinator

Demand
adjustment

Demand
adjustment request

Resource aggregator and user

lServices provided by VPP (example)

Incentive/penalty

Demand response function of
energy management system

"I"' "W‘ %:
.
—

Simulation

Aanl

Integrated
management

Operation
control

Equipment operation data
Al

Power facility

Storage battery Refrigeration equipment

Operation
control

Optimize energy costs through

high-efficiency equipment operation
and the acquisition of incentives

Support for wide range of
energy resources

VPP: virtual power plant

through equipment control

Avoidance of penalties

compensation

A Conceptual diagram of energy management system demand respon

se functions

Hitachi has expanded the demand response functions
that automatically control a user’s energy resources in
an integrated fashion using Lumada’s energy manage-
ment system solution, which has been delivered to a large
number of users.

'The demand response functions of the energy manage-
ment system offer the following three features:

(1) Adjustment capability prediction function that con-
siders additional costs

(2) Support for a wide range of energy resources

(3) Management functions for the risk of non-achieve-

ment of adjustment capability

*This product is available only in Japan.

7 Success Story of Smart Factory
that Utilizes 4M Data to Lead to
Solutions for Customer Issues

Interest in the smart factories is currently on the rise in
the manufacturing industry, along with associated needs.
Issues must be resolved in the area of overall optimization

both in terms of management as well as manufacturing,

and there are many different definitions of “smart factory,”

to the extent where the companies themselves often fail to
define actual issues. Hitachi proposes its implementation
support for successful experiences leading to the proposal

and execution of a smart factory conversion, starting with

Obstacle 1: - No understanding of the issue that must be solved
+ Cannot write the story of solving the obstacle issue

l « “NEXPERIENCE” collaborative creation
methodology
Management | Simple analysis service

issues « |dea formulation service
to solve
Issues solved
Manufacturing
issues
to solve

identification solution .

Image analysis work

Obstacle 2: Collected data is not useful
for solving the problem

ECM: engineering chain management DX: digital transformation

Smart factory success story

Obstacle 3: Cannot capture the problem or
factors from data

[

Issues solved by
SCMxECM

Issues solved by

by utlllzmg 4M data N
automation

Issues solved by
companywide DX

Manufacturing execution o
system package m

Obstacle 4: Improvement measures
are difficult to execute

Smart factory success story image
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the “NEXPERIENCE” collaborative creation methodol-
ogy and identification of issues that must be solved by
utilizing a simple analysis service, and continuing with
the visualization of causes and implementation of issue
solutions as a smart factory success story.

In the smart factory success story, machine, human,
method, material (4M) data analysis is used to add worker
action data that was previously difficult to quantify to
the result data stored in the manufacturing execution
system package, in order to propose on-site issues and
solution methods that were previously hidden from sight.
Furthermore, breaking down the identified issues and
improvement measures as concrete manufacturing work
items in the manufacturing execution system enables the
execution of even more certain manufacturing.

As described above, Hitachi starts with 4M data and
leads to on-site issue improvement measures, then pro-
ceeds directly to execution by supporting the acceleration

of the issue resolution cycle.

*This product is available only in Japan.

8 Establishment of a Remote Operation
Environment for a Steel Plant

Due in part to the travel restrictions enacted during the
COVID-19 pandemic, the need has been growing for
remote environments to implement control system tuning

that used to be performed on-site at overseas steel plants.

To this end, it is necessary to construct remote tuning
environments that feel as real as actually being there,
while at the same time guaranteeing security in commu-
nications with the site. Hitachi has therefore established
a remote operation environment for steel plants offering
the following features:

(1) Secure remote environment constructed between
on-site control system and remote terminal with virtual
private network (VPN) and virtual desktop infrastructure
(VDI) using two-factor certification.

(2) Operational status can be grasped as if the user is
actually there over remote communication by display-
ing and sharing each human-machine interface (HMI)
control screen and industrial television (ITV) footage on
the remote terminal in real time.

(3) Various analytical functions such as the synchronous
playback of process and video data, video data cueing
through time marker operations, and a playback virtual
simulator that can playback operation screens from stored
data make it possible to quickly identify causes of rolling
problems and quality defects.

There are multiple overseas steel plants that have
already moved forward with remote control system tun-
ing by applying a development environment, as well as
plants that have completed tuning with only remote
operation. Hitachi will continue developing its effective
remote operation tools while achieving shorter tuning

schedules.

Steel plant (site)

Virtual desktop platform

Hitachi, Ltd.

Remote work screen

L e e—

'

e

marker Synchronqus[}
reproduction

Time/ A3 = :

VPN
router

Internet

Communication
control firewall

H Example of system configuration of remote environment for control system tuning




Steel plant main motor drive system

Motor control cell
before update

After installation
of newest motor
control cell

After removal of
motor control cell
before update

B Overview of technique for retrofitting steel plant main motor drive system

9 Retrofitting Service Updates Control
Circuit of Main Motor Drive System
Delivered to Turkish Company Borgelik

In March 2021, Hitachi completed renovation by imple-
menting a retrofitting service for the Turkish company
Borgelik Celik Sanayii Ticaret A. $. (“Borgelik”) for a
steel plant main motor drive system previously delivered
to the same company.

Recently, the revision and abolition cycles of electronic
components have been growing shorter, and this has been
one factor interfering with the stable supply of control
boards for the system. For this reason, there was a high risk
involved in continuing to use the system delivered to the
Borgelik company after 17 years of operation, starting with
its delivery in 2003. This is why, taking advantage of the
system’s cell concept design philosophy, Hitachi proposed
as part of its maintenance service a technique of retrofitting
the motor control cell (control circuit including the control
board) with cells made up of the newest control board.
Using this technique made it possible to achieve the same

effects as would have been achieved with a full-scale update,

at a lower cost, and with a shorter construction period.

In the future, by applying this technique to the main
power circuit cell, not only will Hitachi expand the options
it can provide for a system maintainability recovery service,
it will also contribute further to the stable operation of

the steel plants of customers around the world.

1 O General Purpose Packaging of Deep
Learning Shape Control System

Hitachi provides an automatic shape control system that
uses deep learning to control the rippling on rolled steel
sheets, and has improved the development and learn-
ing capabilities of the control performance evaluation
function for the control model constructed using deep
learning. Furthermore, Hitachi has developed a general-
purpose package that condenses the functions of the deep
learning shape control system, including the aforemen-
tioned function, in a dedicated PC.

The control performance evaluation function evalu-

ates control model performance during application to

Deep learning shape Actual
rolling data

4=

Dee!’ Operation
Learning output

control system
(dedicated PC)

PLC: programmable logic controller

Actual Operation
T rolling data output
{ { Adoption possible
without relying on . .
1 rolling contr%l Rolling equipment
= system
% configuration

PLC

M Overview of deep learning shape control system
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1 Drill machine 3 HMI
2 Drill changeout tooling

4 Rivet feeders

5 Rivet changeout tooling
6 Rivet machine

[ SmartAttach Automated Nutplate Installation System with component overview

real equipment based on rolling result data. It is now
possible to support the decision whether or not to apply
this deep learning shape control system to real rolling
equipment that was previously not targeted for applica-
tion. In addition, the learning function expands the input/
output and structure of the control model so that it can
be changed according to the rolling equipment, thereby
enabling control model construction that responds flex-
ibly to equipment requirements. In addition, this pack-
age uses a dedicated PC to perform control calculations.
In this way, the system receives the rolling result data
and sends operation output in a mechanism that can
be adopted without relying on the configuration of the
rolling control system.

The effectiveness of this package has been demon-
strated after being installed for rolling equipment without
a history of adoption of Hitachi rolling control systems.
Hitachi will continue applying this package to a wide

range of rolling equipment systems.

1 1 Automating Nutplate Assembly and Installation
Operations for Aircraft Manufacturers

The average airplane utilizes 25,000 nutplates — all tra-
ditionally installed by hand. JR Automation’s patent-
pending SmartAttach Automated Nutplate Installation
System completely changes the customer’s manufacturing
practice for nutplate attachment by eliminating the need
for manual alignments and procedures including drill-
ing, lubrication, countersinking, and riveting operations
required by conventional nutplate attachment methods.
With a modular design, the system allows for increased

flexibility in production layouts, cutting floor space

requirements by up to 80% compared to conventional
methods. Operators can also quickly and easily change
out both drilling and riveting tooling to meet demand
variability, with both off-the-shelf and customizable tool-
ing options available.

SmartAttach is integrated with Lumada
Manufacturing Insights, Hitachi’s Al-enabled and data-
driven IoT solution. Accordingly, the system has been
developed with the following functions and provides the
customers with solutions to optimize production.

(1) Process information: Cycle time and part-to-part time
(2) Machine health and key performance indicators (KPI)
(3) Anomaly detection and predictive maintenance

The Lumada Manufacturing Insights solution allows for
expansion and connections with supervisory control and
data acquisition (SCADA) and manufacturing execution
system (MES) for additional scale and functionality.
(JR Automation)

1 2 Production Planning Solution

As the pace of change increases in the environment sur-
rounding consumer needs and the manufacturing indus-
try, the industry demands flexible production scheduling
(production planning). Production planning faces issues
such as risks involved in the passing down of work skills
due to a high dependence on individuals and highly spe-
cialized scheduling that lacks flexibility, increasing the
need for the introduction of a production scheduler as a
means of resolving these issues.

This solution combines solutions for production man-

agement and equipment maintenance with a production




Core system ERP/production management

Asprova
Production plan

Production
scheduling with
ultra-high speed and
accuracy

Maintenance

information
CMMS ( MES )
EQCEmERE Al ienanEe Manufacturing operator
work support solution

Management of equipment
maintenance work Work instructions for manufacturing floor,

result collection, progress visualization

Production plan optimization solution

scheduler to support the achievement of efficient and 1 3 Safety and Security Solution

flexible production planning.

Linking the production scheduler (Asprova®) with the

MES or maintenance management system [computer-
ized maintenance management system (CMMS)] adds

each system’s results and proper equipment information

values, making it possible to implement a highly accurate

plan. This way, even if a problem suddenly occurs on the

manufacturing floor, the production plan can be rapidly

revised and simulations can be run, leading to the benefit

of a removal of the personalization that would previously

require reliance on a specific person in charge, while con-
tributing to the streamlining of work.

(Hitachi Industry & Control Solutions, Ltd.)

* See “Trademarks” on page 150.

The development of products with connected functions
using the network, such as IoT equipment, must give
consideration to the occurrence of external threats to
intended functions by applying design techniques that
achieve both “safety and security design.” During the pro-
cess of design aimed at achieving safety and security, it is
easy for requirements to interfere with each other due to
differences in design viewpoints, design oversights, or the
need for reworking to occur. For this reason, it is neces-
sary to perform a trade-oft analysis using unified system

design information with an iterative design technique.

By applying model-based systems engineering (MBSE)

(4) Function
and safety
concept

SEkether
. d d .
Intended functions mans i i Function safety
viewpoint - = P == (2) Function viewpoint
~Use case - - ds}('st_e.m concept
Intended > <liig. | W FR definition :
functions [Kabiuanad yoem g Safe function
analysis R = mod LSS = analysis
JFunction | = ¥ g |/ System (3) safety
o flow 2 ~ context
3 o concept FTA, FMEA,
HAZOP,

EBEEES

STAMP/STPA

-

Security viewpoint

Security analysis

Attack tree analysis, STAMP/STPA-Sec...

FTA: fault tree analysis FMEA: failure mode and effects analysis HAZOP: hazard and operability studies
STAMP/STPA: system theoretic accident model and processes/system theoretic process analysis

B Image of safety and security design method in MBSE
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CI/CD linkage

Automation of CI/CD activity using
linkage with various tools

« Future Vuls™ ™

Vulnerability detection and
management cloud service
Project management

Redmine™, Teams™,
Subversion™, git™, Kibana™

lProgress l l Qualityl l Modificationl

Configuration

DevSecOps

Feedback

._.m
Life cycle &

Operations

CI/CD environment
construction
GitLab™, docker™,
Kubernetes™, Jenkins,
Swagger™,

JFrog Artifactory™

ALM: application lifecycle management
*1 See “Trademarks” on page 150.

*2 A cloud-based security service provided by Future Corporation that provides integrated management of operation manager tasks, such as automatically checking
for vulnerabilities in the operating systems (OS), applications, and software used to configure a system. https://vuls.biz/

Image of DevSecOps utilizing CI/CD

as a solution, it becomes possible to analyze using design
information in a unified system while visualizing impact,
thereby achieving efficient iterative design.

Streamlining design involves the construction of a
development process using a continuous integration/con-
tinuous delivery (CI/CD) tool set, automating quality,
cost, and delivery (QCD) activity, and visualizing quality
and processes. DevSecOps (shifting left) can be achieved
by incorporating the security-by-design philosophy advo-
cated by the National center of Incident readiness and
Strategy for Cybersecurity (NISC) into CI/CD.

Safety and security design can be realized by combin-
ing CI/CD with MBSE using DevSecOps. It is also
possible to consider the impact on intended functions in
incident responses at the operating stage (shifting right),
thereby achieving rational and continuous system devel-

opment and operation.

1 4 Design Support Tool Utilizing VR Aimed
at Regenerative Medicine Facilities

When it comes to the engineering, procurement, and
construction (EPC) of regenerative medicine facilities,
or cell processing facilities (CPF), if a customer does not
have a great deal of experience in constructing facilities,
reworking may be required frequently due to issues such
as changes to room layout or size and revisions in equip-
ment arrangement, resulting in increases to the required
design workload. Therefore, Hitachi created a design sup-

port tool that can be used to reproduce the equipment

layouts and arrangements in a CPF using virtual real-
ity (VR), which provides a high level of immersion and
makes it easy to perceive the expanse of space, while
interactively fine-tuning designs.

'This design support tool can load a flat layout created
using computer-aided design (CAD), arrange walls and
windows, doors, pass boxes, and other architectural ele-
ments and building equipment, and freely arrange various
types of devices, furniture, and other objects so that the
user can experience the results in VR while securing work
space and making adjustments, considering how to pre-
vent interference between devices or in the flow of work
traffic. The state of adjustment work can also be shown
in an external monitor in order to share it with multiple
people. Adjusted layouts can then be recorded using
screenshots and a dimensional measurement function,
and then reflected in CAD drawings. These features can
be expected to provide benefits such as the rapid approval
of drawings and improvements in customer satisfaction.

(Hitachi Plant Services Co., Ltd.)

B Using VR design support tool
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