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1. Preface 
Generally, the monitoring and control is very spe-

cific to a particular field and requires highly specialized
technical knowledge. 

This system is designed presuming that the user’s
operator has an expert knowledge in its industrial field.
As a result, the User Interface (UI) tends to be very
unique. In the past, since the priority was secured to
real-time performance for the overall system, it was
difficult to use a majority of computing time to make a
very graphic UI in the monitoring and control screen.
Consequently, there was little effort made to investi-
gate further on how operability would improve the
performance with a better UI. 

A computers’ high performance evolution has
realized an advanced UI in various industrial fields. It
has become common to see UI with rich expressions
like on PC window systems, game consoles, as well as
other platforms. In particular, with the rapid develop-
ment of Web-based technologies, there is much prog-
ress in research on UI with high operability and design
sensitivity by drawing on such Web technologies. 

This paper introduces the UI design approach with
high operability and design sensitivity built on the exist-
ing UI by introducing the design concept of Human
Centered Design (HCD) during the innovation work of
the SCADA system. 

2. What is the HCD? 
The HCD is a design concept to improve usability

by designing and building a customer-driven system or
a product based on a user’s perspective. 

The international standard for HCD is ISO9241-210.
Our HCD-related activities conform to this standard. 

According to our concept of being“user-friendly”
to the consumer, it became our design policy to estab-
lish a product identity with a distinct aesthetic external
view and operability. As an approach to apply HCD into
our product, we designed an internal UI design guide.
To implement the HCD processes, professional knowl-
edge is critical. At our company, only highly qualified
designers are in charge of the design work and they are
certified as“Professional Human-Centered Designers
authorized by the non-profit organization, the HCD
Organization.”To be specific, these designers always
employ a“user friendly design”in product design,
space design, and interface design while considering
the human interface, visibility, and operability, based
on ergonomics and cognitive science. 

If a monitoring and control system only serves to
meet functional requirements, it may become an un-
pleasant or challenging product to handle. We believe
that in order to realize a user-friendly UI, the design
must be a customer-driven UI design instead of the
concept deriving from only matters of convenience in
production. 

3. Application to System Renovation 
In order to build a UI by applying HCD during

system renovation, the following points should be
factored: 
(1) Maintaining level of system familiarity and educa-
tion and training requirements. 

For a user who is very familiar with an existing sys-
tem, a remarkable change in the UI may require the user
to begin learning the system anew. By building on the
basic design concept of the initial system, it will reduce
the challenge and it may minimize the learning curve. 
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(2) Effective use of past assets 
If programs and data on the existing system can

be reused, we can expect cost performance savings.
As such, the best use of such legacy programs and
data should be made. 
(3) Reflection of past lessons 

Certain measures have been taken in a UI design
to prevent an error that may have previously occurred.
Employing such a design idea, by making UI design
more easily to understand, we can avoid the danger of
repeating the same failure. 

As mentioned above, there are various UI design
elements that should, and should not, be modified. As
such, by applying HCD design consideration, we aimed
to build UI design harmonizing these elements. 

4. Application Approach 
Fig. 1 shows a design work flow based on HCD

design philosophy. First, we sorted out the essential
functions and purposes of the existing monitoring and
control screens. We organized the design arrange-
ment based on the degree of frequency and priority. 

Second, a prototype design considering the moni-
toring and control screen configuration and a screen
design change history was created. At the same time,
we investigated whether this prototype could be tech-
nically feasible. In regard to the method of operation,
display, and color scheme, a visual design was adopted
to fit the screen design in line with HCD design process. 

Lastly, we repeated several reviews on the proto-
type design. By incremental design improvement, we
got closer to the ideal screen design. 

We applied HCD design approach particularly with
respect to the following four points: 
(1) Operability – Ease of use (intuitive). 
(2) Visibility – Easy to see the information. 
(3) Inducibility – Easy to spot vital information. 
(4) Simplicity – Appropriate amount of information. 

5. Examples of Applications 
The case of monitoring and control system for rail-

ways is shown below. The screen has improved on the
new design approach, ease of operation and design;
all of which are built on the HCD basic philosophy, while
keeping the best of the existing UI design elements. 
(1) System operation control (Fig. 2)

The layout lines of screen architecture are in an
order which gives the impression of a well-organized
screen design. By using a highlighted color for empha-
sis in a monochromatic screen color scheme, it
improves the inducibility or ease of spotting vital infor-
mation (status indication). 
(2) Traction power network diagram for control (Fig. 3)

Information that is organized and limited and that
is displayed in a single screen makes the screen look
clear and concise. The uniform component layout
(place) design in each screen, and a button-size and
shape design in each different application, helps
support the uniform design so that the user will make
fewer mistakes. 

Get the existing 
status and check

Grasping the current operative 
requirements (required function, 
purpose, operability, etc.) and 
check issues through job analysis. 

Define the user
requirements

Summarize the points that“need 
improvement”from the current 
issues and list the user requirements
(required functions, info, etc.).

Draft the solution plan
for the required items

Ideal system meeting
the user requirements

Check screen transition diagrams, 
study several component designs, 
and draft requirement specifications.

Usability evaluation

Repeat the evaluation tests using 
a prototype (screen transition 
diagram, HTML, etc.). If there is 
any problem after an evaluation 
test, reconsider the approach and 
amend as needed.

Fig. 1   Design Work Flow Based on 
HCD Design Philosophy

We repeat the procedure shown in this diagram and try to achieve a
user-driven ideal system. 

Fig. 2   System Operation Control
This shows the monitoring screen which shows the status of compo-
nents for the monitoring and control system.

Fig. 3   Traction Power Network Diagram for Control
A screen to monitor DC traction power network is shown. 
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(3) Automatic control sequence (Fig. 4)
By grouping, the relationship between the display

block and the operation block can be intuitively under-

standable for the user. By utilizing the former rules of
the existing system, the font color remains unchanged
and the contrast is factored in with the background
color. 

6. Postscript 
After the Great East Japan Earthquake in 2011,

the aware-ness level of risk management in society
increased considerably. Against this backdrop, the role
of monitoring and control system in support of social
infrastructures became increasingly higher. Moving
forward, we will make every effort to develop HCD-
based UI design in order to build more user-friendly
monitoring and control systems.  

・All product and company names mentioned in this paper are the

trademarks and/or service marks of their respective owners.

Fig. 4   Automatic Control Sequence 
This shows a screen to check the execution status of procedure
pattern of an automatic execution. 

Product News

World-First 204kV Dead-Tank-Type Vacuum Circuit-Breakers (VCBs)
for Hokkaido Shinkansen Bullet Train Project Shipped

After receiving an order from Japan Railway
Construction, Transport and Technology for the
production of 204kV Dead-Tank-Type Vacuum
Circuit-Breakers (VCBs), we recently shipped them
to substation for Hokkaido Shinkansen Bullet Train
Project (between Shin-Aomori Station and Shin-
Hakodate Station). 

Regarding Meiden’s dead-tank-type VCBs,
the supply of 72kV VCBs was begun in 1979,
120kV class in 2006, and 168kV class in 2007.
These VCBs are operating in good condition. With
this time release of 204kV class VCB, we could
complete the product series up to the system volt-
age of 187kV. 

These VCBs can withstand 10,000 times of
load current breaking and have a feature of easy
maintenance. Our VCBs have many track records
not only in railway sector but also in various power
utility and general industry sector. 


